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appear for Commission; 
appears for Canadian Arctic Gas 
Pipeline Limited; 

appear for Foothills Pipelines; 


appears for Council of Yukon | 
Indians; | 
appears for Canadian Arctic | 


Resources Committee; 


appears for Indian & Metis 
organizations of the Northwest 
Territories; 


appears for Inuit Tapirisat of 
the Mackenzie Delta. 
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7 Thompson, Leonard, Collins 
In Chief 
fhecrere FROMeASD. HUNT, APRLIG Lo; “1974, MARKED 
EXULBLYT 166) 
(PROCEEDINGS ADJOURNED TO & ee. hts) 
(PROCEEDINGS RESUMED PURSUANT Te ADJOUD<MENT) 
THE COMMISSIONER:  In™\che 
méantimeswe "Dl carry*onm with*thepanel: | 


MR. VEALE: Mr. Commissioner, 


THE COMMISSIONER: Excuse me, 
betore you Start, I think I should just -say for the 
benefit of the people from Whitehorse who are here, 


and may not have been here on previous evenings that 


the official Court reporters, who transcribe on tape 


everything ‘that “vs “said ‘the'-C/B.C. Broadcasting 


team from Yellowknife which broadcasts over the Northern 


Service each evening from the Inquiry in English and 
four native languages -- five native languages, 
Eskimo, Chipewyan, Dogrib, Slavey and Loucheux, and 
other members of the media. These gentlemen who sit 
at the table in front are lawyers who represent the 
various pipeline companies, the native organizations, 
the environmental organizations, and some of them are 
my lawyers too, because -- I should tell you that this 


panel on my left Consistsvof. Mr. Collins, who 


the people on my right are the secretary of the Inquiry), 


| 





is nearest to the front of the room, Dr. Thompson, and | 


Mr. Leonard. Dr. Thompson and Mr. Leonard are 
lawyers with what has been revealed to us as a very 
extensive background in concerns relating to the 


environment, and Mr. Collins is a very distinguished 
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Thompson, Leonard, Collins 
im Chief 


American who was responsible for the establishment of 
the Alaska -- for the Arctic Natural Wildlife Range, 
which you see on this map. It's in the north-east 
corner of Alaska, and these gentlemen are proposing 
now that there should be an extension of that Wildlife 
Range into the Northern Yukon, and that's what that 
Map is all about, and at the break feel free to come 
up and take a look at it. 

Wel Wetcamry ton tien pix. 
Anthony. 

M R. ANTHONY: Thank you, Mr. 
commissioner. When we broke earlier today we had 
outlined the area of existence of the proposed Arctic 
Internat#onal Wildlife Range which is on the map, as 
you've indicated, and Mr. Collins, with the help of a 
eee in "Nature Canada" described the signifi- 
cant environmental features of the range, and I would 
also invite those who — interested to come forward, 
we have extra copies of that article. Maybe you would 
be interested in seeing and reading about that area. 

As we proceed then I would 
ask perhaps Mr. Collins, if you would start and give 
us your comments on the guestion of the Arctic Inter- 
national Wildlife Range and the question of pipeline 
routes through that area. 

WITNESS. GOLTANS2 | TrkenkTyou. 
Some of this may be a little redundant to those of you 
who were here earlier this afternoon and heard my 
narrative presentation. But I'll go ahead, and I call 


this summary of proposed presentation of mine before 
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| 
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Thompson, Leonard, Collins 
In Chief | 


the Berger Inquiry at Whitehorse, August '75. 
de The Arctic National Wildlife Range, Alaska, and 
the projected ins Banga tim Vuron Territory, both 
portions of the same habitat, physiographically one, 
are in the path of routes preferred by industry for 
a trans-Alaska-Canada gas pipeline. 

THE COMMISSIONER: Excuse me, 


ote 


Mr. Collins. Can yau people at ke back hear what 








Mr. Collins is saying? Not very well*Just pull the 
mike a little closer. 
A Is this better? 


L start again? 


Ll think you.should,.vyes. 


Fe) 


A Avi CLgntwa.  tiestart 
with : 
ee The Arctic National Wildlife Range, Alaska, that's 
the green on the map, and the projected adjoining range 
in Yukon Territory, that's the yellow, pale yellow on 


the right, both portions of the same habitat, and I 


{ 
} 


May Sayaec, PAySiographic unity,.are,in the path of routes 
preferred by industry for a trans-Alaska-Canada gas 
pipeline. It is recognized that oil exploration has | 
a long history in the North American Arctic. When the 
Wildlife Range was established on December 6, 1960 -- 
that is on the Alaska side -- and for some years pete 
tha during the campaign for the range, oil geologists i 
and other experts believed that sooner or later oil 
would be discovered commercially within petroleum 
reserve No. 4, or that immediate vicinity. So it 


was no great surprise to them, however electrifymg 
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Thompson, Leonard, Collins 
Ln Cet 


when discovery well No. 1 was brought in during January 
of 1968. Wildlife _conservationalists were well in- 
formed: of the oi lydnterests,aty least as far back as 
the beginning of the 1950's. The U.S. Geological 
Survey experts informed the park and wildlife people 
that east of Pet 4 and Canning River as far over as 
the western side of the Mackenzie Delta generally there 
was very little likelihood of commercial oil discover- 
ies beingmade. 

That was one reason for 
selecting the Canning River as the major feature of 
the western boundary of the Wildlife Range, and it 
Still holds after 25 years since we first drew that 
line. Thus the difficulty is no more than ever the 
possibility that oil and gas will be discovered in 
paying quantities within the whole region in both 
countries proposed for International Wildlife Range 
Status. Rather the difficulty @& immediate concern is 
that of getting Prudhoe Bay gas to market in the least 
costly manner to each of the major interests concerned 
-- government, and its public, industry, and the earth 
and life resources of the wildlife habitat themselves, 
however the range might be invaded. 

During the Tundra Conference 


in 1969 at Edmonton, at several meetings during the 


winter of 1969 and '70 among Canadian and U.S. conser- 


vationalists leading to the Whitehorse Conference of 
October 21 and 22, 1970, the International Wildlife 
Range idea was revived or advanced, I should say, it 


was never more than quiescent from time to time. It 
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Thompson, Leonard, Collins 

In Chief 
was taken up with the Canadians in the early '50's 
through Commissioner Collins’ (no relative or relation- 
ship with me) of Yukon Territory and others, but the 
drive was toward the establishment of the Alaska area | 


as the first step, and the international goal gained 





no impetus officially, at that time. 

One nationalistic viewpoint 
heard=in chevusS. currently favors an” all=Alaska 
gas pipeline route south from Prudhoe Bay to a seaport | 
facility, then shipment by sea. However, the same 
experts who believe it unlikely that commercial oil 
resources are present in the projected international 
Wildlife Range are sanguine as to the probability of 
good prospects in the Camden Bay area. It's a "yes but" 
type of thing, Camden Bay at the mouth of the Canning. 

HE COMMISS LONER: At the mouth of 
the Canning. | 

A Yes, right where the -- 
in the north-west corner of the green area is Camden 
Bay in the mouth of the Canning River. Let's see. 

They were sanguine as to the 
probability of good prospects in the Camden Bay 
area, and even inland around the mouth of the Canning 
River iNow, thats, as I started to"say, -a-~"yés “but” 
sort of thought here, because while in general we have 
been told by the U.S. Geological Survey experts -- 
and “Ir have 1t documented properly in my records -= 
that there are little or no prospects of commercial 
findings in that area between the Canning River and 


east side of the International Range that's proposed, | 
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Thompson, Leonard, Collins / 

In, Chief | 
Still there are possibilities of some structures of 
oil and gas-bearing nature in the extreme north-west | 
corner and out at sea. So I want to make that point | 
in all fairness. 

The offshore situation is 
Said to be promising, more or less all the way across 
the ocean floor out from the projected International 
Wildlife Range. Li sthniswls, Sionasaicant of future 
development, there will be many pipelines, of course, 
interconnecting wells and trunk lines both oil and 
gas, and it is not conceivable that wildlife habitat | 
-- that is the range and its surroundings, will escape | 
invasion. On a nationalistic basis the oil and gas 
found offshore on the Alaska side would come out to 
market via Alaska, supposedly, and those resources 
found on the Yukon side would come out through Canada, 
supposedly. But the Wildlife Range would still be in 
the middle and would Still suffer invasion regardless 
of which way Prudhoe Bay gas comes outside, as the 


first order of business next to. the oil. 





Another proposal first advo- 
cated for bringing out Prudhoe Bay oil, but now sugges- 


ted for the gas resource, is to pipe the gas generally | 
parallel to the oil line through the Brooks Range | 
thence eastward and south through the Porcupine, Peel | 
and Mackenzie Valleys. This writer explained and : 
advocated such a route for consideration in testimony 


presented to the U.S. Department of the Interior in 


March,of., 1971. 





THE COMMISSIONER: That was 

























mr 7 
tise ir 


7 
| he agtivioutte ance 
\ TI 


Sgow-FS100 tmetIKe eo 


an 1 jem oO} ing 2 yee. 


ee 1 Sty Way 


7 ae 
weukadnes ; of Oe Biss 
hy vy) ens mois Sud. yO. 2 neon ett 


4 fine lL t aoe ra) “ghee i ELL: 


Be 


ty wel. aL ee ewertl? + qugbey ok : 
apnrs pee Pilew pahtos nigwedns I; 
: 7 : 


‘letines Sod eid Sne_aeep.. in 
Path Es spond ada “i yeahs oe 
nt 


ie i (eft $3 Ger, a » 10 saaiial 


Pies ! 


i Se “ee MoMAT IO f 


KOK ah sont nae 


‘i ' 7 f af Ghre rad a eee - 


t 
‘41h fw SAS. oe 


' re 


itue Litas denial Ys 
’ ro a | | Neuse Gaw stoidw to 


9 xehxc 


) yiiereqqum 


- 








¢ eibhim sorta 













afin | (2e-—p eee te 2h2 
7 


S38 act? stoworn? aad 


a 


of  ,etlquewed, eAg, deuce (090 
Dra. 2 in: oloqks Ta ity what , a 


a 
Yoo tee9 oy mbpihwehd aco i 





ne voted wy, ae 4m nt 
7 - 
a 


ALLWEST REPORTING L-TO. 7290 i 


eS) 


— 


ey 


JRNA 


BY (2, ‘Su'C. 


Thompson, Leonard, Collins | 

in Ghier 
yourself, was it, sir? 

A I owas the one who worked 
that” out ,-my’ partners! and I,yand Dri=teonard: 

Indeed, insofar as we are 
aware, Conservation Associates was the first group 
to offer that route for consideration. After study 
during the winter of 1970 and 1971, I remember flying 
that whole thing in February of 1971 and then going 
down to Anchorage and offering this paper, presented | 
withcthiseaidea aunsait. T talked it/over at»that’ time | 


with President Edward Patton of Alyeska Pipeline 





B8ervices Company,and Edward Patton discouraged it 


Saying that the hot oil -- remember now we were talk- 
ing about a hot oil line then, not a gas line -- 
rte 


trying to’Alyeska, the gas line to come out Trans- 
Alaska-Canada, but not across the forefront of the 
APCE1 Gand certainly not -acrossrthat 6 ieeee tp the 
Wildlife Ranges but some place in a big loop down 
bellow ,Wand BdmPatton saldvthat that idea was* for the | 
birds7ert Fustewoutdn* ti work) titowasetoolvcostiyy He 
said furthermore that he believed there were vast 
stretches along such a route as I offered for consider- 


ation where a hot oil line would sink out of sight 





and there were bottomless stretches there that they 


wouldn't be able to accommodate as to a pipeline from 


an engineering standpoint. 
But we did offer this for 


consideration and I make a point of it here because 


the so-called interior route, although it is far 


| 
north of where we suggested the people explore a | 
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possibility, nevertheless is kindred in a way to that 


suggestion and I would hope that anything done on the | 


interior route would possibly be worked out with far 


greater care than I think has been attended to so far. 


Now the official corridor 


shown on U.S. Department of the Interior presentations 


for a route generally skirting the Wildlife Range, which 


is 
in 
1 


ie 


what we're talking about, is . already established 
Alaska on the areas west and south sides, presumably, 

| 
acceptable to some advocates. My ownview is that 


wouldfequire routing the pipeline generally along 


the coast from Prudhoe Bay eastward to the Canning | 


River Valley, thence ro that valley and on through 


Old Woman Creek, then eastward toward the Old Crow 


Flats and the Mackenzie, across the Sheenjek, Coleen 


and other waters in Alaska area. 


All of it is exception- 


ally good habitat supporting important game populations. 


cig 


route were demanded, it would be my view that an 
all-coast route certainly would be less damaging to 


the habitat. 


trunk gas line route across Alaska and Canada are 
compelling to me and to many of those with whom I am 
associated. We hope this Inquiry will lead to an 


early decision in this critically important question. 


a choice between that route and an all-coast 


The advantages of an all-land | 


I thank you. 


THE COMMISSIONER: Thank you | 


very much, Mr. Collins. I wonder if -- do we have 


a copy of Mr. Collins' Statem ent? Perhaps we could 
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have it and it could be marked as an exhibit. 

MR. ANTHONY: Mr. Commissioner, 
theustatements sof Murr Coldans,.of Dri Leonard: andi Dr. 
Thompson were sent as the synopsis to all these 
witnesses so -- 

THE COMMISSIONER: Of course, 
of course. 

MR. ANTHONY: -~<- they certainly 
will be available. 

Q Perhaps Dr. Leonard, who | 
IT should for those who have arrived this evening, say 
is a lawyer from San Francisco and a long-time member 
of conservation and environmental organizations in th 
United States, Dr. Leonard, perhaps you would address 
the Commission on your concerns in this matter? 

WITNESS LEONARD: If any 
can't hear me in the back, why just raise voud hands 
andsivad tery tonimeneass the volume. 

I have a number of copies of 
my statement here, for any who wish to have it after- 
wards. 

As president of the Conserva- 
tion Law Society of America I am appearing here on 
behalf of the Arctic International Wildlife Range 
Society of Yukon Territory, and the president, Dr. 
Thompson, and the vice-president, George Collins, have | 
just testified so I won't repeat of course any of 
their informations 

I will review the -- a little 


bit further -- the alternate routes that this session 
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OF the Inquiry is to consider. | 

With admiration and respect 
I have read the Been testimony and cross-examination 
of the highly qualified experts who have testified 
thus far before this Inquiry. I have read several 
hundred pages of the Berger Inquiry from Hay River 
and Yellowknife, I have read also several hundred pages 
of Federal Power Commission hearings which are going 
on somewhat simultaneously in Washington, D.C. I've 
read about 3,000 pages of the Environmental Impact 
Statement of the Department of Interior, which I must 
Say is very hard to read because it's rather repeti- 
tive. A Lot of information, though, of great value 
2 ie cia ote 

I therefore will not repeat 
any of the detailed knowledge that has been presented 
thus far, but I'll speak of the broader intangible 
issues, based upon my long experience in the environ- 


mental field. 





Relatively early travel 


thraugh Barter Island and Prudhoe B ay in 1959, 


| 
I might say as a matter of interest that I was grounded| 


by fog at Point Barrow after visiting Barter Island and| 
Prudhoe, and so I got to playing chess with a geologist 


of the Royal Dutch Shell from La Hague, and he said, 





"Deek", he said, "there's lots of oil all over this 

place," but he said, "it's absolutely worthless, you 
can't get it to market and so my company, Shell Oil, 
will not permit any drilling." He was absolutely cor- | 


rect as to the amount of oil. He's absolutely correct, | 
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i] 


it is still worthless today, because there isn't 


ea any way yov€an get it to market; nor the gas either. 
3 | oe Sonatter thet jas<soons,as 

a| was discovered in 1968, George Collins, my wife and 

5 | and; their) partner,» Dorothy Varian chartered a9 smal] 


5 | Single engine Otter at Anchorage and we flew to al! 

of the oil-producing areas of Alaska, visited all th 

an in the Cook Inlet and Kenai Peninsula, and then went 
back to Prudhoe Bay again, and spent a day and a nigh 
aa theres mihenr juste prsioritonthisn session, just yesterday 
+1} and the day before I flew, from near my previous exper- 


L ience at Barter Island, along the Arctic coast to the 


13 east and then out to these artificial islands in the 
4 Beaufort Sea, one of them being under construction at 
Lo the time, and I got some photographs of it, and another 
16 | one actually in operation, and then on to the Macken- 
a | zie Delta and to Tuktoyaktuk, which is in Operation 

L8 j and has some wetls both oil and gas that have been 


i proven but are still of course capped until we can 


ine) 


| getothatreroducts ons oute tonmarket« 


ees Then we came from Yellowknife 


tO 


| you see, to Norman Wells, and stopped at Norman Wells 
to see some of the experimental work on the cold 
Pipeline, and then on up the entire -- or rather down, 


I should say, the Mackenzie River to Inuvik and then 


fo 


“this other trip out to visit the coast again. 


J 


ik Well the Gas Arctic Northwest 
Project Study Group, to my mind,has voluntarily 


financed and provided more information of every kind 


for public participation in the planning process than 
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any other large project in history. I've been involved 
in a great many of these, including the Alaska hot 
Oil pipeline down . to Valdez. The basic data here 
is fully available on cross-examination to all who are 
Ratt icipatingain, thas Induiry, sitosthink it as, most 
important also to note the excellent action of the 
Government of Canada in making this Inquiry open to 
all the citizens of Canada and experts from other lands. 
Just before I -- well, last 
week a member of the International Council on Environ- 
mental Law from Germany asked to come to visit with 
me at my office, and I spent a couple of hours with 
him, and he asked -- he was particularly interested in 
the experience in America with environmental law and 
whether it really worked. 
I told him that Ithought the 
most valuable part of the environmental law that's 
been worked out’ was the public hearing process where 
the public was able to participate and the native 
peoples were able to present their points of view as 
to how this project was going to affect them, ad 
I commented upon the Government of Canada in providing 
that similar process now here in this Inquiry which 
has been going on and I admire sofmuch, it's getting 


to the little areas like Old Crow where I have been, 


“and to the smaller villages on the Mackenzie. 


Dathinks asa itas important 
that the government has provided financial assistance 
to the Canadian Arctic Resources Committee to permit 


expert independent research and the cross-examination 
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In Chief 
of experts to provide an input from the environmental 
Side. 

Well, based upon the above and 
upon earlier research, it seems to be agreed by nearly 
all parties to this Inquiry that there are extremely 
important wildlife and human intangible values that 
must be protected in the Arctic National Wildlife 
Range of Alaska and the equivalent winter range of 
the caribou herd in the Yukon Territory, both of 
them shown as George has shown on that map where the 
international boundary is just being a happenstance 
iiechissmiddle of a total biological unit of the caribou 
and the wolves and the other migratory animals. 

At pages 31 to 41 of the 
May 31;,°1975 booklet on the Arctic Gas project, the 
applicant recognizes those values, and I'll submit 
this and table it, and concludes that: 

PThesoi and pipeline routes of the Arctic 

Gas project provides the most environmentally 

sound transportation for Alaskan gas." 
That piveline of course also provides for delivery of 
the Mackenzie Delta gas in the Beaufort Sea to 
Canadian markets. So let us briefly examine that 
conclusion, that it is environmentally sound. 

Almost all the environmental 
organizations of Canada and throughout the world.-> 
and I strees,as Mr. Collins has, ee enas is ane 
Dr. Thompson quoted the resolution of the International 
Union for the Conservation of Nature and Natural 


Resources at the conference in Banff, Canada in 1972, 
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stressing the international importance of this magni- 
ficent region, the finest of the entire pan-Arctic. 
All organizations would prefer that no pipeline should 
ever disturb the ancient unglaciated delicate ecoloay 
Orv thatiportion ofl the: Arctic! coast. SThateas also my 
own strong personal preference, and of the Arctic 
International Wildlife Range Society, that Canada- 
United States Environmental Council with many Canadian 
environmental organizations listed in the testimony of 
Or. Thompson, and the Sierra Club and the Wilderness 
Society, two very vigorous organizations in the United 
States: 

However, although all of us 
would prefer that there never be either a hot oil 
pipeline down to Valdez, nor a pipeline anywhere else 
in this delicate country, after very vigorous debate 
taking all those points into consideration, the 
Congress of the United States has decided that the 
Oil at Prudhoe Bay is going to come out by pipeline, 
and then the associated trillions of cubic feet of 
gas must also come out at roughly the same time as 
the o1jJ-Gtty can bel postponed ia’ yeartor so, but you 
can't get the oil out without the gas or without 
wasting the gas, and that is tragic under modern 
energy crises. Whether the gas goes south to the 
Gulf of Alaska is not a matter directly for me to 
discuss with the Inquiry, and I believe that will be 
presented by the representative of the Government of 


Alaska probably tomorrow. So I express no opinion on 


that. But as a route into Canada, in general the furthe 
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the pipeline is away from the coast, the better pro- 
tection it is for the wildlife and human values in 
that region. Bhateis the basic view of the three 
members of this panel, and I think of most of the 
environmental organizations of North America. 

However, I feel as a lawyer 
that for an expert witness to be of any real help to 
an Inquiry such as this, the witness should be objec- 
tive and realistic, stating an opinion based on exper- 
lence and qualifications. Therefore I state the 
following as my personal opinions and not necessarily 
the view of any of the many environmental organizations 
I have worked with. 

First, the Fairbanks corridor 
route which is not even on that map but shows up 
Over here, and for all those who are here, you know, 
it's roughly to come down the same line as the hot 
oil line as far as Fairbanks, and then at that point 
to turn and come along mostly the route of the Alcan 
Highway into probably Whitehorse and on east. It has 
a great advantage of being mostly within a utility 
and highway corridors that are already heavily 
damaged by man. I realize that in his testimony 
before you a number of very competent witnesses pointed 


out that there is really no knowledge as to what the | 


" cumulative damage will be when you keep adding things 


onto wildlife and terrain that is already damaged by 
a hot oil pipeline. I also know that technically there 
are difficult questions both as to permafrost with hot 


and cold pipelines in reasonably close together, and 
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Thompson, Leonard, Collins 

In Chief 
also because of the difference in the thermal character 
of the two pipelines, they will wander off quite a ways 
apart, sometimes many miles apart, sometimes that wil] 
be dictated by safety reasons. 

The Fort Yukon route avoids 
intrusion wnco the Old Crow Indian life, which has 
been there for 27,000 years, by a cone that was dated 
that old at Old Crow, and the many migration routes of 
the caribou. However, I feel that most of the very 
lengthy northern part of the Yukon Porcupine route 
is still purely wilderness except for the small bands 
of villages that are in that area, and the route is 
less harmful environmentally than the three northern 
routes as far as the Wildlife Range is concerned, but 
£ ado not feel that the Fort Yukon route is substantially 
better than those. 

As to the aTeemare ocean route, 
I admire the sincere diligence of Gas Arctic in follow- 
ing the requirements of the American law on environ- | 
mental impact statements that all possible alternatives 
be researched and presented. So this has been re- | 
searched and technically presented. To start under 
the sea !ce Erom about Flaywman Island off the western 
tip of that Wildlife Range and then to proceed a mile 
or several miles offshore under the ice to the point | 
where it joins it again in the somewhat yellow-green 
bart Of the Yukon Territory, which is’ to be protected, 
we: hope, in the future. There are a lot of problems 
with that, as has been expressed in other testimony 


here, and I do not have'technical knowledge as to whethler 
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Ttecanebe done> - but even, if sit. canybe.done, it still 
puts the pipeline back onto land in the Yukon Terri- 
tory, which is just as delicate and fine as that in 
Alaska. 

So then we come to the interior 
route, which is shown there roughly on the map, and 
many environmentalists feel that this route is a lesser 
of several evils. But as with the preceding sea 
route, this interior route also has a great value of 
avoiding the very difficult and possibly litigious 
issue of invasion of a dedicated Arctic National Wild- 
life Range, and moreover as you can see, it does do 
so through a corridor which has been expressly reserved 
by the Secretary of the Interior for the purpose of a 
pipeline around a National Wildlife Range. 

However, I have concluded that 
those benefits are outweighed by the following disad- 
vantages: 

1. Roads of a much higher standard are going to be 
required because of the extreme difficulty of crossing 
the range there, it has to cross the range at an 
elevation of pretty nearly 5,000 feet or more, and 

on slopes that are so steep that ice roads, snow roads 
are just technically not feasible. In order to get 
the heavy pipe into that area on the south side they 
are \OlnG. te have: Go bring it, in trom ezther the cross-= 
ing of the Alyeska , Pipeline crossing the Yukon, or 
more possibly from a circle below Dawson on the Yukon 
which connects with the Fairbanks road map. The 


applicant is proposing a temporary road of 375 miles 
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from Circle clear up almost to the Old Crow, and then 
across to the Dempster Highway at Fort McPherson. 

A thing that many of us are 
concerned with is that the previous administration 
of the Government of Alaska had strongly proposed 
Ehat the wuemporar. road pfom construction .of the hot 
Oil pipeline be made a state highway, so that they 
get all of the hunters there from Texas and Oklahoma 
and California and other horrible places, and that 
they would thus gain all of that money for shooting 
our, Wildlife... Well, L fear that although. the. current 
administration of Alaska has improved immensely with 
tespect so wehensdangers ofthat cotill wou havevwa 
375 mile gravel road of two feet to maybe six feet of 
gravel to protect the permafrost, that it's going 
to be almost politically impossible over the period of 
the next several decades to prevent the connection 
of the Fairbank’ network of roads with the Dempster 
Highway through to that area. Then you've ruined hundreds 
of square miles of land on all sides, as far as wilder- 
ness. and the life-style of the Old Crow. Indians. 

Long ago, Bob Marshall, that 
giat Alaskan Arctic explorer, wrote about temporary 
roads. He wrote: | 

rLittile Maw .coad,. con't, vou eny, | 
You'll be a highway by and by." 
And all over the United States that has proven to be 
true,,..that when, you. make,~a temporary. roady, it, just 
gets better and better until it's finally there forever. 


But the technical point of 
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Thompson, Leonard, Collins 

In Chief 
wildlife, too, is that the restricted canyons in 
crossing the Brooks Range on both sides and the fact 
thatetheohughway \=- dee me, haul way or road for 
construction and the pipeline will parallel those 
streams so closely the wildlife, caribou, grizzlies 
or other animals do not have a chance to get away from 
the civilization. On the gentler slopes of the North 
Slope they can. Thev've got room to wander around. 

SO although I strongly prefer 
no pipeline at al, 1 havehconciuidedfthathaf no 
permanent roads are permitted on the North Slope, in 
einer wordsPaddithe applicants asyatphas applied» for 
handles this with winter construction only, and the 
amount of control that Mr. Templeton and others referred 
to in the testimony on the Environmental Protection 
Boardusoe thats they. don’t Startyvconstructwon! before’ the 
Snow and ice roads are strong enough to hold the load, 
and. so theys don’ hy goaiond for the “last|two.weeks of 
April or whenever it's starting to get too soft, then 
it is my opinion that a pipeline on the North Slope, 
the prime route, would be less damaging environmentally 
than any of the other routes into Canada, except. the 
lengthy Fairbanks-Alcan Highway route. 

The reasons for my opinion are 


as follows: That permanent roads and the traffic 


“they bear are just totally destructive of all wilderness 


and Much wildlife for a great many miles on both sides 
of their total length, and in this connection off-road 
vehicles are prohibited in so much of the country but 


it just doesn't work. They still wander. Winter con- 
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in Chief 
struction with short snow roads from barge landings 
on the Arctic coast to see that the prime route is 
close enough to the coast so that the applicant has 
carefully planned landings at Demarkation Bay, Camden 
Bay and some of the other places; any other short haul 
road of maybe 10 or 15 miles of snow and ice up to 
the route, then along the route they can distribute in 
each direction, maybe 15 miles each way, and dig the 
trench and bury the pipe. 

When at Vs" fanished,- an a 
distance of almost 500 miles, the applicant says 492.1 
miles from Prudhoe Bay to the junction with the delta 
line at Travaillant Lake there will be a buried chilled 
Gas*pipelane outror sight? but with’ 30 helir-pads’on 
tne surface for Control of the valves, there will be 
no compressors in Alaska for the period that it will 
operate on 2 1/4 billion cubic feet per day. The 
two compressors in Canada, nine Vanding strips Of 
2,400 feet, and nine landing strips of 6,000 feet, 
am or the opinion that with those" antrustons” into 
the wildlife that those facilities when they're used 
intermittently for maintenance, would be far less 
harmful to the wildlife and to the wilderness of that 
magnificent country than the future permanent highways 
that would result along other routes. 

Now in your hearing of May 
25th, 1975, you asked that the witnesses try to 
set forth conditions and terms, and my conditions would 
be that I would recommend the prime route provided that 


it be constructed in wiritter construction only, and the 
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heavy maintenance be in winter only, and that logistical 
support, heavy support be in winter only, so that it 
does not interfere with the wild fowl or with the 
calving of the great caribou herd which is the greatest 
this side of Sarangetti, and that the construction be 
with only snow and ice roads. In my original typed 
testimony before you, I referred to some miles of 
temporary road and three miles of permanent road and 
wondered what they were for. When I did more on my 
reading I find out that they are to connect the 
compressor station with the heli-pad or the air strip, 
little things like that, and so that they do not amount 
to any possibility for the State of Alaska or anybody 
else to try to develop the little wharves and the 

route into a permanent highway. 

I would also request that 
there be no public use of the air strips or the heli- 
pads or the wharves. That can be prohibited, as is 
shown in the United States. We have some air strips 
in some of our wilderness areas, such as the Great 
Bog Marsh of Montana, a million and a half acres, and 
the Forest Service used to have some air strips in 
there for fighting fires. They don't use them any more, 
but the public is not allowed to use them. That is 
extremely important in a wilderness area or an area 
such as the Graham Range. You'll have a series of 
air strips there, six of them, which are to be used for 
Maintenance: but should not be used by the public, or 
else the country will be over-run. 


Wel Oo! summarize? 2411) qgust 
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state that the Arctic National Wildlife Range in Alaska 
and the equivalent area in the Yukon Territory have 
wildlife and human. intangible values of great importance 
which are recognized throughout the world. No pipeline 
should interfere with those values if any route can 

be adopted that will not affect them; but if no distant, 
alternate route can be approved, then I am of the 
opinion that the prime route proposed by Gas Arctic 
along the North Slope is less damaging to wildlife and 
human intangible values than the interior route or 


possibly the offshore route, which I don't know so 





much about. Thank you. 

THE COMMISSIONER: Dr. ere 
putting the offshore route out of our minds for the 
moment, because no one has come here and seriously 
urged that it be adopted, the burden of what you say, 

I take it, is that given the choice between the coastal 
route and the interior route, yau Tike Mr. Collins, 


Prete ties coustal route. 


A tia@e = COrLecti: 

Q You said something just 
at the end of your statement that -- and I only just 
caught it -=—“if there is no other distant route? 

A I was referring to 


the possibility of approval of the Fairbanks route, 


“primarily. I don’t feel that the Fort: Yukon route is 


sufficiently better than the prime route to justify 
the harm that would occur to that country and the harm 
in the Canning River and in crossing the range. 


, THE COMMISSIONER: Thank you, 
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Dr. Leonard. 

MR. ANTHONY: Dr. Thompson, 
perhaps you could bring this to a close then by just 
describing what the Range Society has considered and 
any policy it has adopted with respect to the question 
of routes, through the Wildlife Range. 

WITNESS THOMPSON: Yes. ie 
Suppose in a way I'm just reiterating what both Dr. 
Leonard and George Collins have said. 

THE COMMISSIONER: Just pull 
the microphone just a little closer to you. 

A The posttion of the 
Society is certainly that any routing which diverts 
pipelines away from the area of the range is preferred. 
We've all said that. I think maybe the reason was well 
summed up at the 1970 Conference by John D. Findlay, 
who at that time was the regional director of the 
Bureau of Sports Fisheries & Wildlife of the United 
States Fish & Wildlife Service when he said -- and 
I'm reading at page 20 of the proceedings: 

“Industrialism of the Arctic National Wildlife 
Range would clearly be contrary to the purpose 
for which it was established. The massive 
men, materials and machinery associated with 
oil and gas industrialization, for example, 
would overwhelm the wilderness character of 
the range and ultimately and irrevocably des- 
troy its unique naturalness. It would also 
have a profound effect on the United States 


international responsibilities in the management 
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from Oneplace™ to the other. But I would 


abe Otner values that paterse 

purely the question of least cost 
natural gas to markets, and we are 
importance in values of this area 


then of giving serious consideration 


The resolutions of the Society 
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consensus was that within the area of their 

native lands, first priority should be assigned 
to the use omteHe Old Crow Band, andthe Coastal 
Eskimo. Outside those areas the wildlife values 


should receive primary concern." 


~. 


= 


Then on the resolution respecting uses that migh’.. be 


permitted within the range -- and I think I mentione> 


o 


in my original statement that there was a realistic 
appreciation of the fact that there were outstanding 
petroleum permits and that there were resources which 
in the interests of society might have to be developed. 
So the resolution on uses reached this conclusion: 
"The conference resolved that the uses which 
society as a whole make of the area including 
research, interpretation of natural and pre- 
historic culture of phenomena, wildlife and 
fisheries management, petroleum and mineral 
development, pipelines and other transport 
routes, disposition of surface deposits such 
as gravel, and support of hunting and sport 
fishing may be permitted on the range as will 
be determined by the Management Authority 
under such restrictions and regulations as 
are necessary to maintain wildlife population 
and safeguard the traditional life of the 
native people." 
So that certainly the position of the Society is that 
any routing away from the range is preferred; if it 
is ultimately necessary that a pipeline cross the range, 


the conditions under which that occurs must be such 
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1 as respect the native uses that have been traditionally 
2| established, and these other very important values of 
3 | the area as a wilderness area. 
a THE COMMISSIONER: Thank you, 
> | Dz, Thomosonms. 
6 | MR. ANTHONY: Thank you, Dr. 
"| Thompson, and panel. That concludes the evidence in 
7 chief and these gentlemen are available for any questions 
2 from my friends. I can say that should any problems 
10 | S€curn An timing, Dre sThompson 1S, available to call 
11] back. I'm afraid the other gentlemen are a little 
12 | COM Gistantstathe time, bitwre alk avyarlabla now for 
13| any questions my friends might have. 
14] THE COMMISSIONER: Well, Mr. 
15) Marshall? 
16 | : MR. MARSHALL: Just a few 
17 | brief questions for you, Dr. Thompson. 
1g | 
19 | CROSS-EXAMINATION BY MR. MARSHALL: 
sg Q Titakerait, from the, ewid- 
21 | ence of the panel that really the efforts to get the 
7 range established in Canada, or internationally, is 
| well over 20 years old. This is really nothing new in 
24 | terms of A proposal. It's been reactivated recently, but 
25 | thes history. Of at goes back, right to the early * 50's. 
2 ae WITNESS THOMPSON: The history 
27 | of the proposal in United Sates certainly goes back that 
28 | time, 20 years. I'm sure that George or Dick could 
29 | elaborate more than I can on earlier approaches to the 
30 | 


<a | Canadian Government, but what I'm suggesting is that 
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| no really serious proposals were carried forward in 

| Canada until the 1970 Conference. 

a 

| Q DP see,s. didn't think 

iy anything, let alone a mere lawyer, would render you 

7 speechless. 

“i A L"took a drank” of "water 
a and I guess it went down the wrong way. it's not 

: Itkely, tO dasts 1Or-10ng. 

| O The old law professor 
oy in him 12s Coming back. There were a couple of remarks 

i 
mH both in the prepared evidence and in the comments that 
oa were made by the panelists about the range area and 
al the proposed extension being self-contained or a total 
é biological unit. "Really just as a matter of clarifica- 
aa tion, isn't that really a bit of an over-statement in 
ae the sense that the range really doesn't contain, say, 
the total wintering area for the Porcupine caribou 

all herd, and in terms OG the Dird.-tLie OF aviftatna L's 
ud migratory -- to-a large extent migratory birds that 
aa use it, and it's not a self-contained biological unit. 
ae | It's something else. Can you comment on that, sir? 
ae A Yes.) WOuld “ike co 
oA comment on that. I think that George has already com- 
74 II 
ae mented on that. What you're saying is that nature 
er systems are a continuum and you could keep going around 
ee | 
_ "the globe in every degree of the circumference. What 
a we are talking about here is trying to identify areas 
Za 


that maybe can be considered to be more significant 


than other areas and we think that a combination of 
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1 With respect to the caribou, if we wanted to include 


their entire habitat and also to take account of the 


3 | -- what did yau call it, interdigitation -- we would 
4) have to cover the whole of Alaska and the Yukon. What 
5 | the range area does include, though, is the calving 

6 | area, and I think that in the migration of the caribou 
7) that is probably as critical as anything else, and 

3 | that gives a special feature to the area. 

>| Q That particular area 


i0 | being along the coast? 


| A Along the -coast. 
125) WITNESS LEONARD: I might 
13 i Say that © think at's: also, important that there's an 
14] unglaciated area so that many species of plants and 
T5 | animals that were wiped out in the Canadian Shield 


and clear down to the Ohio River were left up there 


because of the fact that the Arctic was pretty much a 


18) desert and people think of the glaciers as being all 
} 

1 | over Alaska, but they weren't; and this area was not 
| 

20 | 


glaciated so it's an important area for that reason 


because some of the life there, both animal and plant, 


= has been there for many many hundreds of thousands 

23 | of years, and elsewhere in Canada have not had that 

24 | opportunity. 

25 THE COMMISSIONER: You're say- 
2b | ‘ ing that this area in the U.S. and the Yukon on the 


map was never glaciated so it tells us today what that 
eountry was. lake before the Ice Age, in larger measure 
aa than we shall ever know from other areas of the 


Arctic. 
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1| 
| A thats, COLrect, as, to tire 

Hl ALCtic. Now of course the Brooks Range was heavily 

*y glaciated, but in valley glaciers that extended as 

" tongues and not in the great areas that we had in the 
"| interior of Canada and northern United States. But 

| particularly in the area of the Yukon Territory is 

vi most important, that was unglaciated and shows up very 
| beautifully in the magnificent 30,000 pages of the 

| Biological Reports of Gas Arctic have prepared for 

Bi that area, and the Canadian Wildlife Service. 

‘sh WITNESS THOMPSON: I would add 
‘I im nota natural Sclentist but it tells ‘us a lot, 

. not just about that area, but because you have contin- 
‘a uous genetic evolution over such a long period of 

al time, it tells you in a universal sense important things 
a so that to the scientist an unglaciated area with 

| species that can be traced back over that period of 
“8 time can make significant SONELELDUCLONS: tO Our under— 
~ standing of the whole biological process. 
oor MR. MARSHALL: Q Dr. Thompson, 
22 | 
oe | eee 
aa THE COMMISSIONER: Yes, excuse 
| me, Mr. Collins wished to add something. 
i WITNESS COLLINS: I want to 
a Lise to a point, coo. You notice, 1f you recall my 
| description of how Dr.Sumner and I happened to get 

aa in there, there's a certain flow and symmetery to our 
: original boundary up the Canning and across Old Woman 
»g | 

| and around from point to point on those mountain 

30} 


\ peaks along the south-west -- south-east side of the 
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1 range in Alaska, and then warping around through the 
| Yukon, eventually to come back up the coast. There's 
4 a certain symmetery there, and I mean by that that we 
4| were well aware that we were not encompassing the 





entire range of the Porcupine @ribou herd, or some 


other specie, and certainly no migratory ones that came from 


very long distances but where are you going to stop? 
You try to be as conservative as you can, leaving some 











8 | things trusting other people who have responsibility 

| for adjoining land. Say this had been established, this 
10 | is one of the greatest International Parks of all time. 
|| Those properties along the edges who over for a ways 
12 | which might support winter caribou range, winter cari- 
13 DOU sli te dud Oller (nings, they don t necessarily nave 
asi to be in the park itself; but you rely upon other 
LS" agencies EO Tespect the main point of view, the main 
16) centre of interest and then utilize perhaps on a some- 
aa || what restrictive basis, but never theless being aware 
18 | so that you don't come right up to that line and then 
19 | suddenly change to a different land use or a different 
20 | point of view. There has to be,again I‘'11 use the 

| 
21 word “interdigitation" of ideas and policies and ideal- 
22] ism, you see. Ii trying to say “something here that 
i will reveal how you can or should be conservative as 
24 | you can, relying upon understanding cn the part of 
25) other people. It takes a lot of education, a lot of 
26 | * doing, and when you have an international boundary | 
a CUbLting, night through the middle of “a great physio- 
28 | graphic unity, you. have two nations to be concerned, 
29 | and I just hope again that where I am in the nation 
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ee? I'm visiting at this point there will be a surge of 
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1 tremendous interest in developing a thing on your 
| side of the Tine. 


Pana woumare that point, | Mr. 


Us ine) 


Commissioner. 











| MR. MARSHALL: And you've 
| made it well. 
7 | Q Dx. Thompson , | 
5 there is reference in your evidence to establishing 
9 a status similar to that provided for the National 
} 
10 | Wildlife Range in Alaska, and I believe in your last 
11} point that you were mentioning probably covered this; 
12 | but as I understand the legislation that establishes 
i 
i3| the Arctic National Wildlife Range in Alaska, that it 
14 | is the -- the secretary is authorized under regulations 
15 | to permit certain land uses, among which may be pipe- 
16 lines. Has that really what the Society had in mind 
17 | in. reaching the conclusion that you last referred to 
13 | about the various land uses that might be permitted 
19 | under appropriate regulation? | 
20 | WITNESS THOMPSON: At the time | 
21 | of the conference in 1970, there was nothing to -- : 
22 | there were no regulations that I know of to which you 
23 | would be referring. : 
24 | Q I was referring to the 
25 | National Wildlife Refuge System Administration | 
26 | * Act of 1966, in the United States. 
27 | | A Wolt, i. deter co -= 
23 | Q I don't have the legisla- 
29 | Liam with me, but the section of it I have reads in | 
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"The Secretary is authorized under such regula- 
tions, as he may prescribe to," 

there's a sub-section (1),and a sub-section (2) is as 

follows: 
"(2) permit the use of or grant easements in, 
OVELr, across, “Yoon, throughfe@or undersany~areas 
within the system for purposes such as but not 
necessarily limited to power lines, telephone 
lines, canals, ditches, pipelines and roads in- 
cluding the construction, operation,and main- 
tenance thereof, whenever he determines that 
such uses are compatible with the purposes for 
which these areas are established." 

I was just wondering whether such legislation was in 

the minds of your Society when you were talking about 

the pssible uses that might be permitted in the pro- 

posed extension in Canada? 

A Was that legislation 
applicable to the public domain lands in general in 
the United States? 

Q It's my information and 
my instructions it was applicable to this particular 
range. 

A The Wildlife Range was 


created by an executive withdrawal, and that withdrawal) 


“has the effect of excluding disposition under the 


Public Domain Land laws and regulations made there- 
under, and probably the regulation to which you refer 
would fall in that category. At the time of the 


conference, John Findlay, who was the senior U.S. 
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could be no mining rights acquired. However, the 
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1 Government administrator responsible for that area, 
a0 gave a description of the effect -- the legal status = 
2 I'm referring to page 16 of the proceedings, he said: 
4 | "The range is open to the mineral," 
5 fet me go back. 
6 | Q Welly perhapss— 
7 A Wi@e'r can “teeieyouw “what 
| 
8 he said was that, I'll give you a synopsis, was that 
9 | the area had been withdrawn. There could therefore be 
10 | no dispositions under the Public Lands Act. There 
i 
li] 


12) executive withdrawal accepted the operation of the 

13 | Mineral Leasing Act because there were oil interests 
14) expressed in the North Slope, resulting from the war- 
15 | time petroleum explorations. It does mean that 
16, there could have been oil and gas leasing, but -- 
17 QO I think we might get 


18 | into endless legal discussion about it, but you're 

| 

looking at, referring,I suppose, to Public Land Order 
20 | 2214 which, as I understand it, set up the range and 
talked about the purposes under paragraph 1: 


"For the purpose of preserving unique wildlife, 





wilderness, and recreation values," 
oF | and it does, as you indicated, make withdrawals, and 
says: 

"Withdrawn from all forms of appropriation 
27 | under Public Land laws, including the mining, 
but not the Mineral Leasing laws nor disposals 


of materials under the Act of July 31, 1947 


se | as amended." 
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po I can refer you to thaws 

A YeS, 

Q I was just wondering 
though, you're not familiar with that specifically? 

MR. ANTHONY: Mr. Commissioner, 
I wonder if I may just interpose here? I think that 
it's always a danger to have lawyers on a panel and 
lawyers asking questions, but I would suggest that 
perhaps a discussion of what the current law is and 
whether the law that Mr. Marshall has dug up is in fact 
the governing legislation or not, requires some form 
of “legal ‘analysis “and legal opinion which don’t -- | 
which I imagine we can get into but I would suggest 
that t' aay not "ger us very far. Lt may just result an 
the legal opinion of some particular people here. 

MR. MARSHALL: I think there 
is a point, and it probably should be made, and we can 
perhaps make it with this panel, or we may make TA 
with other witnesses that could be called, and that 
really relates to the status of the range in Alaska. 

Is it park or is it something else? We are perhaps 
twice blessed or at a double disadvantage having two 
lawyers on the panel. Dr. Leonard is, I'm sure, 
familiar with the legislation. Perhaps he could speak 
ee SPE, 

MR. ANTHONY: Before Dr. hed | 
ard does, I'd like perhaps to hear what he has to Say. 
I suggest Lf Mee Marshall “is. “presenting “a situation of 
what the law is, and if he has the regulations appli- 


cable, that he file them or make them available to this 
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2} Inquiry and we can all judge what the governing law 

= LS) 

a MR. MARSHALL: Well, I can 

5 Simply ask this question of Dr. Leonard. 

6 | Q Is the secretary author- 
7 ized to permit the granting of an easement for a pipe- 
8 line across the Wildlife Range? 

9 WITNESS LEONARD: Yes, when 


10 the matter was settled in 1973 by the special Act of 

ial Congress, which established the right of the Alyeska 

ye Pipeline to go forward with their application, you 

aS see the Courts of the United States on the application 
14 of the Wilderness Society, of which I've been a member 
1S of the Board of Directors for 28 years, stopped the 

16} pipeline for four years because they did not comply 

17 with the Mineral Leasing Act; and that decision was 

18 upheld by the Supreme Court of the United States by 

19 refusing to hear the me decision of the Appellate 


20 Court which upheld the decision in favor of the Wilder- 





Poa ness Society. 
Zig So then Congress took it into 
ZS its hands and passed the amendment to the Mineral Act, 


24 which provides very simply that rights-of-way through any 


25} federal lands may be granted by the Secretary of the 


26 || *Interior for pipeline purposes. The next paragraph is 
27 definitions: 

28) NPor the purposes.of this section )|federal bands 
29 means all lands owned by the United States except 
30 lands in the National Parks system," 
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- for the reasons that George pointed out. 

4 "Landsheld in:trust for Indians or Indian 

4 trabes, 

5 which is of interest to the native peoples here, 

o "and lands on the outer continental shelf." 

7 And the reason for the exclusion of the oil lands on 
8} the outer continental shelf is because that's a very 
9 complex question which is handled by Congress ina 


10 special Act on that matter. 


ded: So Getting back to this, 

12 | "hie Vands in the United States held by the 

13 | Army, Navy, or anybody except National Parks 

or Indian lands, can be granted." 

15/ when it goes On to say: 

16 "A right-of-way through a federal reservation," 


17 which. “Enis: Ls," 








18 | "shall not be granted if the Secretary deter- 

19 mines that it would be inconsistent with the 

20 purposes of the reservation." 

21 Now you'll see that the regional director of the Fish 
oe & Wildlife Service of the United States stated in the 
a 1970 Conference that he felt that a pipeline would be 
- inconsistent with the purposes of a reservation; but 
ae that gets back to a very involved subjective question 
26) - which would have to be solved at some later time. But 
a I would not propose to raise it myself because I feel 
aa | that to raise the question would simply force the 

ee pipeline into a worse position on the interior route. 
30 
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1 Cross-Exam by Marshall 

vi 

3 THE COMMISSIONER: Well, I 

Fr. think that Dr. Leonard has succinctly put an end to 

é this argument for the time being. At least I hope he 

6 has. 

>| MR. MARSHALL: He certainly 

g:| nes (tO my satistaction, Sir. 

9 Q Perhaps Dr. Leonard 
0 could tell us if there are other uses permitted or 
rp| other activities permitted in the Wildlife Range, 
12 | for example, that would not be allowed, say, ina 
13 | park, just to give us some better idea of the status 
aie of the range. I was thinking, for example, of hunting. 
iss A Hunting is permitted, 
Te | and in fact the wildlife agencies you'll hear tomor- 
7 | LOW ON ENe sas rector Of planning for ther state of 
13 Alaska who was professor of wildlife management at 
19 the University of Alaska and one of the top authori- 
a ties on cere nan! and other game animals, and it's my 
21 understanding that most game management people feel 
32 that management of game is important, and of course 
23 it has always been considered that the Old Crow and 
A | any other native peoples could always hunt for 
= subsistance purposes within any of the Wildlife 
26 | - Refuges, and that is normally permitted also. 
27 THE COMMISSIONER: Well, you 
28 say hunting for management purposes, that is to man- 
" age the herd? 
30 A Yes. 

| 0) In the event of over- 
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2|| population and so forth, and hunting by native 


3 peoples for food. 








4 A Connect ; 

5 MR. MARSHALL: Q There is 

6 | sport, huntang en déhe wange,. isi there, not? 

7 A I am not sure. 

8 | Q My information is -- 

: perhaps Mr. Collins can comment on this. 

10 | WITNESS COLLINS: There is. 
11 | Q In fact it's year- 

12 | around, open,.season on..caribou, isn't. it? 

13 | A I couldn't answer that. 
14} WITNESS LEONARD: Dr. Weedon 
15 | could give.you an. expert opinion on that. 

16 | Q Mr. Collins, there was 
17 a point that I believe you mentioned. I may not have 
18 caught you properly. When you were going through the 
By Map you commented about the interior route impinging 
20 upon the range in Alaska... Did) I watch you: correctly? 
21 Just looking at your map it seemed to me that it 


didn't impinge upon it, it seemed to be in that 





23 utility corridor between the range and the proposed 

24 Wildlife Range extension that you've outlined there 

ae and hatch-marked. 

26] - WITNESS COLLINS: It would 

27 impinge upon the range as projected for enlargement. 

28 | Q I see. 

29 A That's what I meant. 

30 QO That se thateer: I. seec;, 
the area that you have designated with the green 
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1 Cross-Exam by Marshall 

2 letters marked witn the arrow. 

3 ; A (haces Cornuect,. the 

4 right-hand side at least. This being so diagramatic 
5 I wouldn't know whether it impinged elsewhere or not. 
1 However, suppose you had the pipeline in the Canning 
7| River Valley; impingement, in my thinking, wouldn't 
8 | necessarily require an actual physical contact. 

9 Q Right. 

10 A You would be some 
11 distance away and still the affect by association 
12 would be almost the same as though the line were just 
said inside or something like that. 
14} Q I wasn't clear of the 
15 way in which you were using the term. 
16 | A Mess 
17 Q GefteEangaback Ee. Dr. 
18 Thompson, you've included in your prepared evidence 
19 under paragraph 10, the Washington resolution of 





20 March 5, 1975, of the Canada-United States Environ- 


21 mental Council, and on going through the recitals 

ee and particularly the second paragraph, the statement 
e3 HS oMade w= ands bid just »sread-part.~of it: 

= "The Canada-United States Environmen tal Council 
eo believes that current proposals to transport 

26 | gas from Prudhoe Bay to the lower United States 
ed across this area would cause unacceptable damage 
sd to these values." 

2° I've looked carefully at the list of studies and 

i reports appended to the, evidence of the panel and I 
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can't see any studies and reports and so on that tie 

in with this Bie acura point. I was wondering whether 

at the meeting in Washington there were special studies 
dealing with this issue that were presented,and if so, 

if they might be identified for us? 

WITNESS THOMPSON: I was invited 
to attend that meeting as a representative of the Society 
but was unable to be there, and there were no other 
representatives of the Society at the meeting. There- 
fore I am really not in a position to say what they 
had before them. [Tf you look eat the list, though, it 
represents certainly major conservation organizations 
in the United States who would have many resources 
tO draw on, and beyond that I can't say anything. 

Q Do you know if the 
Canadian Wildlife Federation supported the resolution? 
Pedon tt seecthem Iicted with your list of sponsors. 

A I don't know more than 
what I see there. 

QO I see. You don't know 
whether the National Wildlife Federation of the United 
States supported the motion either? 

A Again I don't see their 
name present so I don't know whether they were at the 
conference or not. 

Q I guess my concern is 
that being a lawyer, as you are, I've attended meet- 
ings of Canadian Bar Associations and local Bar Associa- 


tions, and I know how some resolutions go through, and 
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Thompson, Leonard, Collins 


Cross-Exam by Marshall 
it always makes me a little suspect of it. They seem 
to hold these sessions where the resolutions are 
presented the morning after the banquet, and the 
attendance is somewhat light, and the keen supporters 
happen to be there but it seems that there aren't a 
great deal of others. 

MR. ANTHONY : 

Might I suggest that the 

Canadian Bar is probably not a guide for anything and 


certainly not a guide for a meeting of the -- 


A You mean it's misguided. 


MR. MARSHALL: We lawyers just 


take nothing but abuse at these proceedings. 

A I would just respond, 
though, that knowing something about these groups and 
the people in them, and knowing how strongly they feel 
about that area, I'm not surprised to see this resolu- 


eiony 


Q Buc this” is ay public 
Inguiry and a serious one, and we've had a great deal 
of technical evidence, and we'll vhave a great deal 
more. Now you're putting forward as evidence a resolu- 
tion of an organization, of a meeting that you did not 
attend, and you've listed nothing which underlines and 


forms the basis of one of the recitals in this resolu- 


“tion -= and I think a key one so far as the interests 


you're representing and those I'm representing. I 
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think it's fair to ask, "What underlies that statement?" 
Can you tell me sitting there what is the basis of the 
statement other than~-some eteedonal feelings..that 

" 8% 
some of the delegates may hav\ had? eit there/$8mething 
concrete in their studies, speo\ic studies underlying 


thateddd+like-you to-tell.me aboutNcn 





A Well -- 
Q I'd like to have ey 

at them. ~e 
A -—-. they.have. recorded the | 


proceedings of our conference, the studies they have 
research that's done in that area. They have reports 

of the Bureau of Sports Fish and Wildlife concerning 

the administration of the range. That's put forward 

for a very good reason. You referred to this as emotional 
support. In effect, it's the very emotional barometer 
that we're really gauging, ther’s no alternative to 
determining whether or not we have a value here in 

teums lonidol Lars yand cents. ~lhere'svonly, an alternative 
in the sense that people who are sensitive to these 
things and who are informed and who take the trouble 

to read and study about it, develop a sense that, "Here's 
a real value, a value worth doing something about." 


Now what we have done here 


- is included this resolution because it shows important 


national organizations in Canada and in the United States 


and shows that from their experience in the conservation 
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movement, in the naturalist movement, they place a 
real value On this area. 

QO I guess, Dr. Thompson, 
we det to the point that I%d like you to. be able to 
provide me with some of the backup that was presented 
Loe SuUpDOLE OL iat resolution, if that iSvavai labile. 
Livesets tel te acceptethat. | Bub wi Chere vs) we 
are interested in having a look at it. 

THE. COMMISSIONER: I think 
that's a reasonable request. Do you agree to that, 

Mr. Anthony? 

MR. ANTHONY: Well, certainly 
the Canadian Arctic Resources Committee is a signature 
to that resolution that was represented at the confer- 
ence, and unlike apparently the oil companies, we seem 
to communicate with each other and I'm sure that 
the range people who are here would be able to talk 
EO the CARC representatives and ensure that the material 
is available, and I'll undertake to file whatever 
material is available to them with this Inquiry. 

A Limtont add, Sir that 
one of the functions of the Society has been to try 
to compile a bibliography, an index of all @ the 


material about the area. This effort has been directed 


‘to material outside of that that is currently being 


prepared by governments and by the applicant companies 


because we know that that is being well-indexed other- 


wise. The fact is that there's not a great deal of 
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| hard research, the remoLeneee toe eho eras ts AeOR En 

. that which is available is included for example 

: archaeological studies is fully documented in this 

: document. We have the studies of Dr. John Lambert, 

- who has done probably more in the way of work respect- 
is ing clora in that area than anybody else. But in 

ua) fairness, there's a great deal of documentation that 

a just doesn't exist. 

9 MR. MARSHALL: 

; Well, what does exist 
a I take it from Mr. Anthony's comments, we'll be 

= receiving and perhaps we can chat about this again 

am Witheyouvats~a lateredate. ThankV’you;nsirs | Thosemare 

ne all the questions I have. 

me THE COMMISSIONER Tefhank you, 
sai Mr. Marshall. Mr. Hollingworth? 
me For the benefit of the people 
= from Whitehorse here tonight, Mr. Marshall, who was 
Be just questioning the witnesses, represents Arctic Gas. 
=~ Mr. Hollingworth represents Foothills Pipe Lines. 
20 
oa CROSS-EXAMINATION BY MR. HOLLINGWORTH: 
sy Q De. OGeonard, Vivthinknehat 
fe all my questions will be addressed to you, and I've 
a listened with interest to your statements tonight, and 
“ you discussed each of the corridors that have been 
o discussed all this week by the Commission, specifically 
- the Fairbanks corridor, the Fort Yukon corridor, the 
= so-called prime route and the interior route, and 
“a I have to agree with the Commissioner, we can probably 
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put aside the offshore route for the time being. So 
considering the first four, I understand that your 
clear choice of those four would be the Fairbanks 
¥Otite , 71s" Ehat Light? 

WITNESS LEONARD: You're 


speaking to me? 


A ves. 

Q And I detect from the 
tone of your evidence that the only possible objection 
you see to it is the cost involved in taking a more 


CrIreuLtous routes is that correct’ too? 


A Theeeses correct. 
Q And environmentally there 
is no question in your mind that it is the clearly 


superior route of the four? 

A I have pointed out that 
some experts feel that there is a cumulative synergistic 
effect where the effects multiply. I feel, however, 
that that is less damaging in an area that is already 
damaged by the hot oil line, and by the highway, than 
it would be in an entirely virgin area such as the 
interior of the coast, or the Old Crow route. 


THE’ COMMESSIONER?: “Well could 


I ask you, Dr. Leonard, assuming that considerations 


of cost for transporting Prudhoe Bay gas to the United 
States via all of these routes were equal, are you 
Saying that you would favor the Fairbanks route over 
any of those other routes? 


On, Very strongly. Nas, six 
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The land is already damaged and maybe "damage" is too 
strong a word to use. You suggested before we shouldn't 
use prejoratives, but still it is already changed, I 
guess is the more accurate way to say it, because change 
is for the benefit of many people, it's for the benefit 
of some of the animals. When you cut timber, you provide 


food for moose and for deer, and so there are changes 
for good and bad. 

Q Is that your view too, 
Mr. Collins? I want to make sure I understand both of 
you gentlemen before you leave us. 

WITNESS COLLINS: Yes, I would 
agree with Dr. Leonard's premise here. 

Q That you, given a choice 
of these routes, you would prefer the Fairbanks corridor. 

Just as Dr. Leonard said, 

yes. 

THE COMMISSIONER: All right. 

MR. HOLLINGWORTH: I wonder if 
I might ask you gentlemen to answer a question which 


all the other witnesses have successfully avoided thus 


far this week. We've been talking about quantifying 
Various choices, and let's take the old 1 to 10 scale 
again. If I can be heard over the snickers from 
‘eueirear here, © wonder, sir, Dr. Leonard, if I might 
address this to you, if you might scale each of those 


four corridors on a 1 to 10 scale, if that) is possible 
Por you to.00. weer 0 as your most favorable choice. 


WITNESS LEONARD: Well, I 
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oo 
5 
think on that basis that you have to classify the 
3 , 
Fairbanks route as No. 10, that the Yukon route migiun. 
4 N 
be 7, and the interior route may be 5, and the prime -_ 
5 
route about 4. You'll never get down to l. 
6 
\| 
! Q I had understood you 
~ 
earlier to say that your preference was the prime 
8 i 
route over the interior route. 
S) 
Thetis icorrect. 
10 
Q And you're now saying 
ll 
| you would rate the interior route as 5 and therefore 
ee 
preferable to No. 4, the prime route. 
13 
A i'm, Sorry... misunderstood. 
14 
My mathematics is wrong. I maybe a lawyer but not a 
at 3) 
mathematician. Lm Sorry oO, iewould rate the 
16 
interior route as being the less favorable, primarily 
17 
because of a permanent highway which I fear would be 
18 : 
politically required along’that route., However, I 
jee 
would never state that the prime route was the pre- 
20 
ferred Toute, Of all of them.» le Ss ust. that Le is 
rah 
less damaging than the interior route. 
22 
QO Well then, taking this 
23 
reconsideration into effect, what number would you 
24) | 
| assign to each of the prime route and the interior 
ar! 
| route? 
Vieg|) > 
a A Well then, on that basis 
I would assign No. 5 to the prime route and No. 4 to 
28 
the interior. 
29 
30 
i 
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Q Pioawonte. Mri Collins, 
does that coincide with your views, or would you have 
a different view? 

WITNESS COLLINS: Well, I am 
unable to cope with the vagares of the legal mind, 
sir, and I prefer not to answer. 

(LAUGHTER & APPLAUSE) 

Q Well, if ail of our witnesses 
said that, we'd have wound up a tong, time ago. 

MR. ANTHONY : You can see 


: - ‘ a : 
why we required Mr. Collins when we were soing to have 
Se: 


aa 
x 
SA 


two lawyers on the panel. a 

MR. HOLLINGWORTH: I wonder if 
Dr. Thompson is willing to take a stab at 1tR_ 

WITNESS THOMPSON: Just\to 
boggle the legal minds, I refer you to the. transc\i pt 
of the proceedings, it includes a presentation entitla: 

"Some economic and social implications," 
that was prepared by Dr. Peter H. Pierce, who is a 
noted resource economist, ‘currently the Royal 
Commissioner undertaking an enquiry into the forest 
industry in British Columbia, and noted for his 
contributions to the questions of how you value non- 
price resources. So that for example he has done 
a study to show how much in dollars and cents the 
elk herds in the south-eastern part of British 
Columbia are worth to the economy of British Columbia. 


So if you want to get instructions on how to approach 


this subject, you can read his article along with a 
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Thompson, Leonard, Collins 


1 Cross-Exam by Hollingworth 
2 lot of other literature. 
3 J Q And dos. gather from 


4 that that your answers would be exactly what Mr. 





5 Pierce would provide me with? 

6 | A He doesn't give you 

7 | any answers. He talks about the methodology. 

3 Q Are you Saying to me 

9 in a roundabout way, sir, that you choose not to 

10 give an answer as well? 

11 A Well, f certainly ‘can 

12) tell you a scale. I agree with the route preferences 
13 that have been expressed, and I'm not sure it's 

ay uselul Fo. assign these numbers... I would, assume that 


Wee we put the Parrbanks jonesat, 10, and the least. desir- 








16 able one, the interior route, at zero. Now where 

hy, JOUyouUwant Ene vOuNers Due in between? I.would put 

18 the others below five, In other words I would indicate 
19 a high margin of preference for the Fairbanks route 

20 from an Beer onnenes point of view, a high margin. 

oa MR. HOLLINGWORTH: That's what 
9 I was interested in, thank you. Those are all the ques- 
23 tions. 

a4 THE COMMISSIONER: Well, I 


Diet | think we'll stop for coffee and that will take us 10 


26 «or 15 minutes, and then we'll carry on, and I should 
2 say to the members of the public what I said earlier, 
28 that after coffee if any of you wish to speak, 

29 ese feel free - do so. I know that you may not 

30 : 
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Thompson, Leonard, Collins 
Cross-Exam by Hollingworth 


be used to speaking with a crowd like this, but just 
speak to Mr. waddeul during the coffee break, or to 

me, and we'll arrange for you to have a chance to be 
comfortable after the break and to say whatever you 
wish; and I want to make it clear that while we enjoy 
having these experts such as these very distinguished 
people on this panel, as far as I'm concerned the views 
of people who live here, who know this country are 

just as important as the views of these experts, and 

I don't think they would dispute that. 

So if you wish to speak your- 
selves after coffee, please feel free to do so and we 
will still be here tomorrow night at eight o'clock to 
hear any of you who may feel that you'd rather wait 
until then to speak. But 1 leave ap entirely up to 
you and if you wish to speak after coffee we'll certainly 
give you an opportunity then. 

T'm afraid we're not through 
with you,members of the panel. There are some other 
lawyers who may wish to cross-examine. But we'll have 
our coffee now. 


(PROCEEDINGS ADJOURNED AT 10 P.M.) 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


THE COMMISSIONER: 1, Gam ht 


imagine that counsel have any -- have very many ques~- 


tions.:for this, panel, but, 4. .can <nope.,. Well, we 
finished with you, -Mr. Hollingworth. Mr. Bayly? 


MR... BAYLY: Not »svery many.. 


mtifond ,.Bitsnee 


Trowortiioak va 


H ig 
} i 
Jit 
4 
' n 
Tf 
y f 
' é 
tai 
2 | 
’ 


a & le 


TOA OF 


:MAWOT S31 


ee eee) ee | ee 
a i) ©4RRUA 


. no eQiregey 
I~SAOwo 


worn B mi. ¥ of idssqe of Bea od 


wit eetuwwh liebbaW .2M of Azedge 


voY 1093 Sonseda IT sw Bras .<om 


hittin aAenord “:i* 264958 selidssioimos 


[5 2/ exism Gf Shaw tI bans .faiw 


os d>we es igo0xe atedd pakver 


627 ws ,fenteg eins no sigosaq 
onw . wt evil orw Sicgooed to 
woiyY 2/9 BE dinssyoami 2s 2eur 
b binow verde Aaids d*aob 

ile ied xsd3s esevioe 


oad Stead cre | fircse [liw 


Ss 


) ver olw poy To vis Teer 


uv Asoqe of “eed Lid 


fj 2 oF détw voy If bre wey 
sia vetnutyodqa ase voy evip 

i 

lensa off Yo aisditem,voy Asiw 


ero OF delw yar ofw eteywsl 


Wom ssttoo xsWO 


‘A GSEAADOLGA ZOnTaGssOCH) 


TVAUGHUT CEMD@IT 2u 1GSS90RS ) 


tie 


‘ 


yre evar fernvon jsds enips: 


mo { tue ,Lensq eldy YOR encly 


yiysd .oM .1is:owenltlow .1@ ,voy ddiw Banerait 


an yrev tov 


7M 


abe 





AS WESSahr Ria ORT ING) sibs 








BURNABY 2, B.C, 


Thompson, Leonard, Collins 
Cross-Exam by Bayly 


THE, COMMISSIONER: £ thank 
these people will be easier on the panel than the 
members of the public have been. 


CROSS-EXAMINATION BY MR. BAYLY: 


Q Gentlemen, when you were 
CAting scbire, LOuUr) COnuridors —— and i don’t want tL ogoget 
back into the number scale -- you had suggested that 


in order of preference they were the Fairbanks, and 
the Fort Yukon, the coastal and the interior. Am I 
COienCCu iia = Di LaOMmpeon: 

WITNESS THOMPSON: Yes, that's 
COLLTECct. 

6) Nowy Eales (rating, 2 
understand, is in the absence of any permanent road 
On tie North Slooe, us that correct? 

A VeSia ct peers that we 
would all Agree that there, should not be a permanent 
road under -- in any case. 

Q DL Sagi. oR OU. sa 
North Slope permanent road be needed to construct 
deeeaci la ty on chev prime (soutre,. would your rating 
change? Would your order of rating change? 

A im GOrecOoL an the 
same difficulty as I noticed earlier. If you mean 
that there would be no such road required for the 
interior route, but a road would be required for 
the coastal route, then I suppose it tips the 
scale in favor Sf -ani interior route. But you know, 


we're talking about things we're opposed to. 
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Thompson, Leonard, Collins 
Cross-Exam by Bayly 


Q I understand that. Am 
i I correct in assuming themSskhat in order to preserve 
4 the area that you wish to have pr served, set aside 


5 aS a wilderness range, that a pe TManete oad either 










6 || on the North Slope or through the interior. weuld make 
7| it very difficult to keep that area as a> Pade oon 
8 A Yes, it would do Se 


10 road would only come if it were presumed that there 
a was to be development to follow, because I can't 

72 imagine a road of that -- you know, in that area at 
13) that expense being built for any other reason than 
14 development... So -= 

15 | Q All right now, given 


the 
16) that/question has come up and it has been brought 
| a up by your own counsel yesterday regarding: the 
18 possibility of an oil pipeline following a gas 


do 
29 pipeline along the North Slope,/you see that as 





20 raising the greater possibility of a permanent 
ai road or permanent roads for the various facilities 


rae: having. tou .be. bui Lt? 


23 A I don't like to answer 
24 | setox allo three Tetind iit. di tticult. to.believe-that 
25 | there could ever be a situation in which a hot oil 
26 | ‘pipeline could be compatible with what we are 

at seeking, and I would find myself against it. In fact 
28 | I think because I haven't yet been shown by experts 
29 | | 

30 








9 The other thing is that I would believe that such a age 
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Thompson, Leonard, Collins 
Cross-Exam by Bayly 


anything that would make me believe differently thar 
what our preceding witness said, namely, that a 
hot oil pipeline with the likelihood of a spill 


creates intolerable hazards. 


Q All peight,. Then 
waithoutss- 

A I'm speaking for myself 
in that respect. 

Q EraeWithouryLatang id 


on the number scale then, would it be fair to say that 
the opinion of this panel is that despite the evidence 
which has gone in regarding differences in cost, that 
the Fairbanks corridor is by far the most preferable 
over the other three possibilities that have been 


outlined? 


A Lhewouldrsay) that, Dut = 
would like you ‘to ask each of the panel members rather 
than have me speak for them. 

0) Ald sight, then, do the 
other panel members have any opinion that would dif- 
rem hinom, that iof Drm. Thompson? 

WITNESS LEONARD: I feel 
even more strongly, that I do agree that there is 
a psychological and political reason for following a 


peri ti ior a gas pipeline with a permit for a 


5 
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1 Cross-Exam by Bayly 

a hot oil line. A hot oil line would have to have a 
3) permanent road for: maintenance and a pad of gravel 
4 along the line for the construction and handling of 
5 it. Also it would have to have, of course, summer 
6 | security and patrol, and very rapid repair require- 


7 ments, so that I would feel that the hot oil possi- 

8 bility is a real danger to the North Slope. However, 

9 we can also see that hot 011 would not come down 

10 the Fairbanks route as a separate line from the exist- 
Lj ing Alyeska Pipeline. So that the oil from the Beau- 

12 fort Sea or from the oil that's already discovered at 


13 the delta has to come out probably either by pipeline 


14 across the Beaufort Sea to the Prudhoe line, or directly 
15 | through some route through Canada, which seems to be 

16) somewhere in the Mackenzie Delta -- not delta, but tf 

17 mean the Mackenzie Valley. 

18 [ I think that we're getting 

19} toa point here where they'renot guite equal choices 


20 any longer because of the fact that the hot oil 











21 is not a possibility on the Fairbanks line. There's 
eae ahiother hot o11, line. 
23 OQ So you envisage a 
cial Situation of recommending that the Fairbanks corridor 
— be used for a gas line, but that that would be imprac- 
26] tical for an oil line. 
a A It would be impractical 
ial mostly for economic reasons that any oil developed, 
7 as seams that quite likely will be developed in the 
acl Attat (?) line at,Camden Bay would, to my 

| 


mind, certainly go a rather short distance, about 150 
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Thompson, Leonard, Collins 

Cross-Exam by Bayly 
or less, it probably would be much less than that, 
around 95 miles to the Prudhoe Bay line of Alyeska. 
So they would go west. So what we're talking about 
are the ani fi ciad Deu eaey ta the day before 
yesterday in the Beaufort Sea and those are far 
enough east so that they realistically would be 
joined up with the oil that is already discovered 
at Tuktoyaktuk and some of the adjacent wells. 

I saw them from the air, 
and one thing I'd like to comment is that many people 
have been deeply disturbed by the damage in Alaska 
and in the Mackenzie Valley by the old seismic lines 
which were run without much thought, and without 
knowledge, either. Maybe we might say they were 
innocent in those days and naive, but I was impressed 
by the fact that the o11 pads .in, the delta were very 
nicely handledwith very little damage that is visible, 
and without long lines. There are lots of, of course, 
seismic lines up there, but I alsonoticedthat those are 
starting to disappear with a rather random replace- 
ment of some of the willows and other small things, 
and as you got further south below Inuvik the 
start of spruce and othem things is coming in. 

I realize the tall spruce 
would not be permitted, but some of the line will 
start, .CO, Cover. 

Q And the other panel 
members, sir, Mr. Collins, do you agree with the 


opinion expressed by your two colleagues on the panel? 
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4 Cross-Exam by Bayly 
) WITNESS COLLINS: I am just 
31 going to ask you to let me pass this one. I get lost 


4 with these hypothetical long-range speculative things 


5 to the point that they're not germane to my approach 








6; to the problem and I just don't want to be bothered. 


7 || (LAUGHTER & APPLAUSE) 


8 | Q All right, let me bother 
8) 7yOu with Just one more. Do you. think that. your -- 
10 A Within my competence, 


iil anything you ask me lll try my best to answer; but 


12) don't ask me for answers to something I don't know 





anything about, and moreover don't care much about. 

QO Ald pignt, Does your 
15 proposed Wildlife Range, could you envisage that with 
161 a permanent road through it, or would that destroy it 


17 in the concept that you have of it? 





18 . A Did we, when we envisioned 
19 the International Park, at the outset -- are you asking 

20 me if we envisioned it with a road? We wanted no road, 

oi no road whatever. 

22 6) So if a road were built 


23 along) With a, facility, that would change it from the 


24 Soncepe VOU Originally med of ae, 

25 A Oh yes, of course that 

26] + concept has been changed already, from a National 

27 Park, which -- or an International Park, which would 

28] bea highly restrictive land use form, to a National 
| 29 | | Wildlife Refuge, which is much less restrictive. 

30 
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Cross-Exam by Veale 
SmGig/tenlal cay hunting and under certain conditions, the 
Secretary of the Interior can allow industrial uses, 
invasion frorone sort and another that wouldn't be 
acceptable in a National Park or any National Park, 
I take it, and we did not envision any road. We did 
envision a program of utilization that would permit 
boating, aircraft landings, in certain places care- 
fol bye lanned; sandrithat wort of transportation facili- 
tation, but no roads. 

MR. «BAYLY.:) ‘Thank .jvyou«)Those 
are all the questions I have. 

THE COMMISSIONER: Mr. Bell? 

MR. BELL: I have no questions. 

THE COMMISSIONER: Thank you. 
Mr. Veale? 

MR. VEALE: Mr. ase ene, 
I have one question whach §iwwould-direct«to«bDr3 
Thompson, in order to clarify the precise position of 
your Society. 
CROSS-EXAMINATION BY MR. VEALE: 

Q From your prepared 
evidence and the prepared evidence of Arctic Gas, 
it appears to me that you both recognize that the 
North Coast of the Yukon and Alaska have some very 
important wildlife values and other natural features. 
From this point, your Society appears to say that 
if-a gas pipeline is necessary and has to cross the 
North Slope, you would prefer that it actually do 


take the prime route of the applicant. The applicant 
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states that a gas pipeline is necessary and therefore 
they propose to go across the North Slope. Now in 
paragraph 10 on page 6 of your prepared evidence, 
you've quoted the resolution of the Canada-United 
States En vironme@ tal Council. That states that 
current proposals to transport gas from Prudhoe Bay 

to the lower United States across this area, referring 
to the Wildlife Range, would cause unacceptable damage 
to these values. The Canada-United States Environ- 
mental Council is therefore opposed to any method of 
transport of natural gas or petroleum from Prudhoe 

Bay or other parts of Alaska which requires the cross- 
ing of any part of the Arctic Wildlife Range and its 
proposed extensions. 

Now your Society has not 
endorsed that particular statement in Pore orene Tea 
text, and my impression of what you stated tonight 
would indicate that you do not endorse that in those 
terms. Is that a fair statement? 

WITNESS THOMPSON: EL think 
that in the tenor of the conference resolutions, which 
are still the official statement of policy, we could 
not support a statement that said that no matter what, 


we were opposed to a pipeline. Just because the 


applicant says gas is necessary doesn't mean that 


the crossing of the range is necessary. Just because 
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the applicant says gas is necessary doesn't make it 
necessary, that it: must reach markets. 

I suppose what you're facing 
with, among the three of us, are maybe somewhat tired 
and somewhat in their experience jaded and therefore 
realistic people in the sense that we know that there 
can be situations in which despite our wishes, des- 
pite the wish of all the members of the Society, some- 
one is going to say, "There's a pipeline and it's 
going to go there." All we're saying is if it comes 
to that situation, we're expressing an opinion in 
favor of the coastal route rather than the interior 
route. But we don't want a pipeline there. 

WITNESS LEONARD: I fully 
agree. 

WITNESS COLLINS: I think 
i follow *thavg: 

MES SVEALESCL Have ao further 
questions, Mr. Commissioner. 

THE COMMISSIONER: «Mr: Goudge? 

MR. GOUDGE: Yes sir, Mr. 
Templeton advised me that now that he has at least 
one lawyer talking on a scale of 1 to 10, he's made 
enough yards for this evening and he has no questions 
at this "timeacsit's not been a good night for lawyers, 
sir. I think it's appropriate to say to the members 
of the community that neither the lawyers nor their 
experts will be anywhere in evidence tomorrow evening. 


I think it's a very legitimate point that their 


presence is perhaps not promotive of the kind of 
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community hearing that the Commissioner is anxious 


have, and there, is no doubt that tomorrow (ie od ay 
of us will be anywhere in evidence. 
I just -have one or two-- 
MR. MARSHALL: That sounds 
an invitation. 
MR. GOUDGE: I just have one 


wo questions of the panel, if I may. 


SS-EXAMINATION BY MR. GOUDGE: 
Q Dr. Thompson, “cid TL 
ab ease 
erstand you to say that at the moment,/ your 


ety's proposal to the Canadian Government awaits 


settlement of land claims in the Yukon, is that 


WITNESS THOMPSON: Yes. That 

a matter of policy we know that the land claim 
s in the way and we fe Cae that. infact’ we 
reciate that the resolution of that matter has 


ity over any further steps to establish the 


Q Assuming that the range 
go forward, what kind of control mechanism does 
Ociety tivade regulating activity within the 
in Canada? 
A The matter was considered 
conrerence, and there is comment” on it. ‘There 


a Committee on Procedures and Structures. It was 


uggested as an immediate step,that thdlepartment should 


gnate official responsibility to one of the 
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senior members for the area, and that there should be 


ho 


3 | co-ordination with the administration of the Alaska 
4 Wildlife Range in the United States, and that it was 
assumed that -- and recommendations were made about 


¢ | budgeting and then about the development;at the time 





7) it was suggested that Canadian Wildlife Service should 
g be given responsibility for administration of the range 
9 | because at that time there were possibilities that 

10 | the Wildlife Service under the new Department of the 


11 Environment would be given responsibility for manage- 





fey ment Of wildlife areas. That.has not developed. and 





| what would be appropriate in the immediate 
mu Sttuation 1s something we haven!t recently addressed 
14 | 


em Our Minds to. 





16 | Q You did say something, 
| 
17 | I think, in yur evidence in chief as to the necessity 
rs | in the Society's view of the involvement of native 
| 
19] people in the management of the land within the 
| range, is that so? 
4 | A Well, the concept -- and 


9 I espouse it modestly because I hate to get myself 


23 in the position of suggesting what should be done .for 





24 || native people -- but if they respond to the conceit 


25) we have to suggest that it would be compatibr to many 





.of them to contribute in a management way to the pre- 
servation of the range, then that would be an ideal 
2g | solution; but we're not about to tell the Old Crow 

9 | people that the best thing for them is to become 


range managers. 
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Q 1 take it that is the 
limit really of Be Gee elaboration of its 
thoughts on the possible involvement of natives in 
the management of the range. 

A TheLceisxcorrect. 

Q Referring lastly to the 
motion that you read into the record concerning per- 
mission of certain types of development in the range, 

I wonder if you could tell us whether, in your view 

at least, or perhaps the view of the Society, the 
proposal of the applicant as filed would come within 
the standards that you see built into that resolution? 

A This isn't something to 
wiachthere id) “any official position in the Society, of 
course, and I guess do I interpret the question as 
being , do I believe that the proposal of the applicant 
could be regulated in the way that would be consistent 
with the range? 

Q Yes: 

A isathat aefair way, of 
Stating 2t? 1 think it's possible. I'm very skeptical. 
I think the reason I'm skeptical is that I'm inclined 
to believe that one step towards industrialization 
lead to another. The creation of infra-structure makes 
it that much easier economically and it makes it easier 
to rationalize the next step, and I'm inclined to 
believe that a gas. pipeline would some day be followed 
by a hot oil pipeline ane that one thing leads to 
another and it's that kind of fear that makes me 


skeptical that there could be regulation of this 
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activity and consequ#nt activity that would be compat- 
ible with -- that would make them compatible with the 
purposes of the range. 

Q So the purposes of the 
range then, can I get you this far, are incompatible 
with this proposal? 

A Well, George, you see, 
refuses to speculate, beyond the immediate proposal. 

Q that's why lk didn “task 
him. 

WITNESS COLLINS: £ Might 
just say that the proposal is incompatible with the 
Wildlife Range, that's there, that's established,that's 
a reality. The other is the speculative thing. 

Q Would you adopt that 
answer, Sir? 

WITNESS THOMPSON: Yes, I'm 
opposed to it, as I've said, before, and I'm skeptical 
that it could be regulated in a way to be consistent 
with the purposes of the range. I'm more skeptical 
now than I was at the time of the conference. At the 
time of the conference I think that was in 1970, I 


had a more optimistic view of the possibilities of 


multiple land use management than I have today. 


WITNESS COLLINS: Let me say 
that if a pipeline decision is made that will require 
an invasion of the range, then we're all going to 
have to join in making an accommodation. It's just 


as simple as that. There are many forces at work 
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beyond any of us, of course. We have no power of 
decision. What eas ismneason.+ Iuwthink shat 

the range would be capable of surviving a gas pipe- 
line;if we have to accept it, we will. But we 

won't like it, and it's one of those situations that 
occurs time and time again in park work and equivalent 
reserves, and you just have to do the very best you 


can. We've done some horrible things in United States 


to our National Parks. Some of them deliberately because 


it was the only thing to do, with bridges and roads and 
so on. But we've never liked it, we never liked it at 
all. -The same here. Who would have dreamed 20 years 
or so or more ago, 25 years ago now when I was fool- 
ing around up there, that in actuality we would be 
Facing up today, 25 years later,’ to this monstrous 
proposition that we're trying to work out, in some 
compatible manner? I've been to Umiat and I 

Saw what was done up there, some of those places, and 
Mead, Look: to merasiti£t Hr ~a@s:thhoughthatbwouhd 
ever be repeated again. It was sort of a dead issue, 
but of course I was told then not to feel that way. 

I was told then by competent oil geologists, both 
governmen_tal and private, that it would happen, and 

L ve,Lised sto see..t happen ;»,.and.again, ;don ‘tb «care 
whethembpehe, scale 1:5,-l.+to, LO ,or 350.0 -to»L000 ,.whatever 
it may be, .if..that."s -- if the ultimate requirements 
of people in North America dictate that this must be 
done, then it will be done, and we'll have to accommo- 
date it. The only thing is that we've just simply 


got to force those who do the job to do it -- in the 
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first place find out howaAto do@alt;Hinethe Least 
damaging way, and then see to it by private means, 
by governmental means, hoping that they will keep 
the lead in this direction that they've already assumed, 
in my opinion, of doing the finest possible job. That's 
about all, it seems to me, that anyone could say. 
MR. GOQUDGE;: Thank you, siz. 
I have no more questions, Mr. Commissioner. 
THE COMMISSIONER: . Well, ‘can 
we excuse this panel then, Mr. Anthony? 
MR. MARSHALL:Mr. Commissioner, 
there's just one point that's arisen from the exchange 


that's gone on. I wondergif lemight ask a-questiron in 


clarification? 
EXAMINATION BY MR. MARSHALL: 


Q 21d address .pt .co,npr. 
faomesen.sduskt £0 putsit in context, Dr. Thompson, 
there really is no proposal being advanced that would 
see an oil pipeline go across the range, is there 
any that you are aware of? 

WITNESS THOMPSON: No, there's 
no proposal. eae talk by one of the witnesses 
who spoke earlier about a pipeline perhaps up, an 
oil pipeline proposal perhaps being advanced for 
transportation up the Mackenzie River Valley, but 


there is no proposal that you are aware of,is there, 


that would see hot oil being carried across the range? 
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A No, there is no 
proposal. What I hee in mind is that we've been | 
told. thats ther prospectreis athe Beaufort, Basing it | 
lies. oifshore trom the, range in the Yukon. Whether : 
Canada would allow such oil to be delivered to markets 
through the Alyeska line, I don't know. 

Q Well. to your knowledge 
of the industry and I know you've been involved in | 


Wauting in that area for a long time and you're quite | 





familiar with .many aspects,of...6,-woulLdn! t it be 
Logical that oil found offshore in Alaska would 
proceed via the Alyeska Pipelines ancillary there? 
A Excuse me, found off- 
shore of Alaska, yes; found ofifshore of the Yukon, 
it's about an equal mileage for a lateral to go 
to the Mackenzie and there's just as much possibility, 
I would suggest, of there being sa hot 01) pipeline 
imenal across the North, Slope.of. the Yukon as across 
the North Slope of Alaska. 
Q Is there a proposal 
for something that you base that upon? 
MR. ANTHONY: I think he 
already answered that question, and I don't think the 
witness is here, with respect to my friend, to give 
evidence on proposals of a gas pipeline. He's 
answered the question, I think already once. 
A I don't mind answering 
in this sense, that the oil pipeline proposal is 


based on, I think, very: little in the way of oil 
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discoveries, great potential. We dont know where the 
oil will be found there. I'm not talking about an 


immediate follow-up of a hot oil pipeline, I was 





expressing a longer range view. 
MR, MARSHALL: Thank you, sir. | 
THE COMMISSIONER: Well, may 

this panel be excused, Mr. Anthony? 
MR. ANTHONY: Fine, thank you, 

oe Oh ae 
THE. COMMISSIONER: Well, thank 

you, Dir. Thompson, DE. Leonard, Mr.’ Collins, I know 

we'll see you again, Dr. Thompson, but Dr. Leonard and 

Mr. Collins, I want to thankyou for coming to Whitehorse 

to give us the benefit of your great experience and 

knowledge, and I certainly appreciate it. 
WLTNESS COLLINS: on my part, 

and I'm sure I speak for my friend and associate, 

Dick Leonard, it's Ween a very real privilege to 

appear before you, Mr. Commissioner. I think this 

effort of yours is most revealing as to not only 

the economic difficulties that have to be met, but 

also in terms of recognition of cultural and aesthetic 

concerns which I am very, very encouraged to note 


are given such high priority by industry and by all 


these good people. Thank you. 


THE COMMISSIONER: Thank you. 


(WITNESSES ASIDE) 
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THE COMMISSIONER: Well, I 
think we have another witness this evening to hear 
from? 

MR. ANTHONY: Mr. Commissioner, 
Dr. Geist was going to be part of a 3-man panel that 
was due to Mr. Huss' illness now, a 2-man panel, and 
is unable to stay beyond early tomorrow. He gave up 
his holiday this week to appear, and I would be very 
anixzous that he“be able to collect the rest of his 
family, who are still holidaying without him and the 
timetable required that he leave tomorrow at noon. 
Given that fact, I would hope that at least his 
evidence in chief could come in, but I am entirely 
in your hands, and the wishes of -- 

THE COMMISSIONER: Well, 
Pewee nappy aco Nedt Dr. Getst "Tonight, pun we 
-- it's up to you people. Would you rather, Mr. Goudge, 
that we do this tomorrow? Or would you rather that we 
went ahead tonight? I think we can -- 

MR. GOUDGE: Sir, if we can 
prevarl on you “to hear it, I’ would prefer Wf we could 
hear his evidence in chief to night. 

THE COMMISSIONER: All right. 


Mi vetagiiDishierLwiOn tc think 


tir wih Ebookee stoo thong. Mx. Anthony , I: think, said 


half to three-quarters of an hour. We're anxious to 
hear it and I think he deserves the opportunity to 
be heard, having given up his vacation. 


THE COMMISSIONER: Well, of 


‘ 


course he does, and I'm most anxious to hear Dr. Geist. 
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V. Geist 

1 In Chief 

5 I think what we'll do, Dicer sits ae avo, COim it 

aa mind, iS you sit down and assemble your papers and 

| there's some more coffee coming in about one or two 

: minutes, and I think we'll just stagger over to the 
a] coffee urn, when it comes, and then start again. 

5 (PROCEEDINGS ADJOURNED AT 11:40 P.M.) 

3 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 

¢| THE COMMISSIONER: All right, 
ie Mr An eEhOny »y Care yaOn. 
c MR. ANTHONY: Mr. Commissioner, 
cit we have before you Dr. Val Geist, and originally the 
13 | idea of the presentation we were to make was to out- 
14 | line to you the physical and the biological environ- 
15 | ment of the Yukon Territory that you could consider 
16 | the alternate routes that have been put before you 
7 im. some, context,; andato,that,end we, had.asked) Dr, 
13 Geist to provide an overview of the living environment 
19 and something of the significance of living environ- 
20 ment, of .the Yukon, and Dr. Hughs to outline to 
21 you the physical environment. Dr. Geist will be 
32 speaking to you this evening, and hopefully Dr. 
33 Hughs tomorrow or Friday morning. 
24 
25 | VALARIUS GEIST, Sworn: 
26. * DIRECT EXAMINATION BY MR. ANTHONY: 
a Q Dr. Geist, we circulated 
28 | with your outline of evidence a curriculum vitae 
29 prepared outlining your education, experience and 

30 publications. Is that curriculum vitae an accurate 

statement of your experience and education? 
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In Chief 

A Yes Sir, it. is. 

Q Would you please just | 


braefly then summarize the highlights of the curriculum 
particularly outlining your education and your experience 
inthe Yukon Territory? | 

A AS £o my education, of 
obtained my Bachelor of Science as well as my doctorate 
at the University of British Columbia, under the direc- 
tion of Dr. Ian McTaggart-Cowan, who was my mentor at 
that stage. I took a doctoral fellowship at the 
Institute of the Fervahousen under Professor 

Conrad Lords, and I returned to Canada to take up 
a position with the University of Calgary when I first 
was an assistant professor with the Environmental 
Centre, and then I became the program director for 
the newly established Faculty of Environmental Design 
and was in charge of developing curriculum and in 
fact. deve Looping «the, faculty, .that..part of the faculty 
which was to teach environmental sciences. 

tlabolishbedvthat. —— 1 
stepped back from that position just a few months 
ago, and I am associate professor of environmental 
sciences still, I happen to be right now on a 
sabhatical leave. 

As far as my experiences in 
the Yukon are concerned, I first came into the Yukon 
at the tail end of my doctorate study, which had to 
do with Mountain Sie and. spent.about three months 
in early winter of 1965 on Sheep Mountain at Kluane 


Lake, which happens to be now in the newly formed 
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National Park. Every day, incidentally, or almost | 
every day I used to cross the Haines-Fairbanks 
Pipeline as I moved up to my animals, to my 
study animals, of course I crossed it again when I 
returned. However, the pipeline was only about that 
high, about six inches high, so maybe that does not 
quite make me an expert on major pipelines, and their 
effects. 
I was asked by the Arctic 


Institute of North America in order to help them 


select a route -- not a route, pardon me, a location 
for a scientific station they were at one time 
interested in establishing a scientific station in 
the St. Elias Range, they had hoped at that time 


to enter into studies of large mammals and I did 





that for them, I believe that was 1971..This has not 
been mentioned in my ee tee vitae. 

My, by far.the,. most important 
activity, however, which brought me to the Yukon 
Territory, since 1969, has been my position as co- 
chairman of a panel of scientists which are or which 
were working -- this was a volunteer effort -- under 
the auspices of an International Biological Program 
on the selection of ecological reserves in the Yukon 
Territory. not “only jnvihe Yukorw Territery but in 
the Western Arctic. It so happens that we divided 
responsibilities in such a fashion that I was in 
charge of events going on in the Yukon, whereas 


my colleague, who was the co-chairman, was responsible 
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for activities in the Northwest Territories. 

: For the last eight years, 
seven years, pardon me, it has been my duty to very 
frequently be confronted with the question of why 
certain parts of the Yukon Territory are ecologically 
significant, and for this reason we had field trips 
into the Yukon, we had many discussions, we had many 
unofficial interviews with colleagues working in 
Yukon Territory because we Blt very strongly that 


the first thing we had to do was to gain an under- 


standing of the ecology of the Yukon, in essence, what makes © 


Enis country tick ecologically. 

This is something that I had 
to live with, and some of this information is coming 
through now into the public realm in the form of some 
reports that we have produced which are listed in 
my curruculum vitae, and they deal with individual 
ecological reserves, for instance, and some of these 
reports elaborate in considerable detail why and how 
certain animal species, certain plant species, certain pl- 
ant formations maintain themselves in the Yukon 
Territory. This incidentally also entailed travelling 
throughout the Yukon Territory and I have visited a 
good number of points in that process. 

Now, as far eé3 my publications 
are concerned, I am author at present of two books 
which are authored- alone, and I am the editor of 
the major symposium in which 54 authors participated 


and this has been listed. 
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My first book, whic hwas 
done -- which arose out of my work with Mountain 
Sheep, netted me the prize of the Wildlife Society, 
the Book of the Year Award in 1972, and thereafter 
the Alberta Government decided to give me the award 
as well. 


echink, Mr Attorney, Chis 


does in fact cover the significant points inm curri- 

culum vitae for the present. | 
Q Mr. Commissioner, the 

full statement of his experience and the books and the areas 

of experience in the Yukon is filed as an exhibit 

Wlth “this Inquiry. 


Perhaps we can start then, 





Dr. Geist, if you would discuss with us the biological 
Significance of the Yukon coastal plain. 

MR. MARSHALL:?,, Tf,1 could 
just interject, I have got some ten pages of the 
curriculum vitae which I have reviewed with interest, 
bue Dhave only 2 21/2 pages of points of an ontline, 
and I must confess that I'm not really sure what this 
witness is going to talk about. I was wondering if 
there was anything in a little more detail that might 


be made available to counsel so they could more 


‘easily follow the witness' evidence? 


MR ANTHONY: No, there isn “tt, 
THE COMMISSIONER: There is your 


answer, "No." 
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MR. ANTHONY: Counsel can be 


assured they are working with what I am. I had hoped 


that the indication of both the curriculum vitae, which 


indicated the experience and the reports he was prin- 
cipally relying on would-- 

THE COMMISSIONER: All xraght, 
let's get along. 

MR. ANTHONY: Thank you. 

Q Dr. Geist, start again 
then with your description of the productivity and 
biological significance of the Northern Yukon and 
North Yukon coastal plain. 

A Yes, I shall do so. 
During this Inquiry while I have been sitting here I 
have heard a very important point mentioned, namely, 
that the productivity of the northern part of the 
Yukon Territory is less than that of the Southern 
Yukon Territory on the basis of a principle which is 
well known and which is perfectly acceptable, namely 
that if you go from the pole to the equator, you 
will find that if conditions are maintained equal, 
the productivity of the landscape increases, and 
conversely, if you go from the equator to the pole, 
that in fact\.it declines. 

The tmMpertant point 1s that 
everything be kept equal, because there is another 
principle which is’ equally well known, and that is 
that if you go from the lower altitudes to the higher 


altitudes, that productivity also decreases, so that 
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V. Geist 
1 In Chief 
2| you find your greatest amount of biomass produced 


3 | at the bottom of the valley or at sea level, and the 


4 lowest part at higher elevations. 
5 If you take a look at the 
6 Yukon Territory, you will notice that we are rising 


7 as we go south from the North Coast, first of all 


8 into a relatively high range of mountains in the 

9 central part of Yukon Territory, and then in another 

10 considerably short distance we are in fact in the 

it highest mountain range on this continent. 
l2 THE COMMISSIONER: Excuse me, 
13 Dr. Geist. Forgive me. Where did we start? I'm sorry, 


i 6~youlsaiade"theagqulf,*ethe Gulfhof Abaska? 











15 A We're going from the 

16 north southwards. 

17 Q Yes, forgive me. Would 

18 you mind just starting that journey again so that I -- 

1 A OekhppLeshaVhetry ragain. 

20 An argument has been made here -- 

21 Q Oh yes, I understand 

22 the argument about productivity. 

23 A Now I'm making the point 

24 that as you go southward from the coastal plain of the 

25 | Yukon Territory you are gaining altitude all the time, 

26 | ' ~ndfacheyouSsrennotogainingia *bittle bit ofraltitude, 

27 | you are gaining a lot of altitude, in fact you're 

28 gaining the highest altitude that you can reach in 

29 North America, with the exception of one particular 
aes mountain, which is Mt. McKinley in Alaska. You're 

| going to the mountain through the St. Elias 
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V. Geist 
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range which happens to be very high, and the mountains 
that we cross before we reach the St. Elias Range are 
no slouchers either, they have mountain peaks which 
reach 7, 8, 9,000 feet in elevation. They are very 
high indeed; and for this reason you would expect, for 
instance, on the basis of altitudinal change productivity 
offhe landscape to decline. There is another very 
important point attached however, when we are looking at 
the plants which are grown either at high altitude or 
at high latitude. That is the following. As we go 
further north, the*fibre content of the plant material 
decreases; but the significance of that is the 
following, that as we go further north, the diges- 
tibility of the plant matter becomes greater and 
greater and greater. The most undigestible plants by 
and large are grown in tropical areas and the plants 

of the high altitudes and the Arctic area in particular 
are plants which are highly digestible. They are 
highly digestible for the following reasons. You 
happen to have in the north very long days, many 
hours of sunshine, and you have relatively cool 

nonce. That produces a lot of photosynthesis in 
plants. You have the development of a lot of carbo - 


2 


hydrates, a Lot, of amino acids, and a@-lot Of proteins 


“ and minerals and so on, and the fibre -- and during 


the cool nights the plans are not able to metabolize 
away this material that they have gained during the 
long hours of sunlight in summer, with the result 


that you have a very thin fibre tissue produced which 


in fact is very digestible. I just hope, for instance, 
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that somebody will give you a rather good meal here 
before you leave of really good: Yukon .grown vegetables 
because in the Yukon Territory, for instance, the 
vegetables tend to be of that nature. They tend to be 
very sweet, they tend to be thin-fibred, they tend to 
be very rich, and they tend to be by and Jarge a rather 
delicate sort of thing, quite different from something 
grown further to the south, particularly at lower lat- 
itudes. 

Now let me point out once 
more for instance, what the latitudinal effect on 
productivity can mean. For instance, it is rather 
well known and accepted that the number of frost-free 
days that is the time period of .uninterrupted warm 
weather, is rather closely related to plant growth. 

So we have in the St. Elias Range at Haines Junction, 
at 1019 where the agricultural station used to be, 

we have had experiments there and we do know that 

the frost-free period there is only 15 to 25 days, 
which is very short, indeed. 

In Dawson City, on the 
other hand, which is much further north, but at lower 
elevation, we have about 105 days, frost-free. But 
let me try to contrast this with continental Canada. 

Now we'll go south, we'll 
go from Dawson City to Edmonton. In Edmonton we have 
a climate that produces only about 99 days frost-free 
and. Let Ss io wither south to Calgary. lt. produces 
only about 85 days frost-free. In short, the growing 


season in Dawson City is longer than it is in Edmonton 
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1 In Chief 
Z| or in Calgary. Now the reason for that is primarily 
3] that Calgary, for instance, is twice the elevation of 


4 DawsiomnCi tyey SOSiCels perfectiy valid totattempt sto 











5 go and make predictions on the basis of the principle 
6 | that productivity increases as we go further south, 
7| but there are other factors to consider, and they 
8 have to be weighed into the equation. 
. Now there are some other 
10} things which are very important when we speak about 
oa productivity. We may ask the question, "What generates 
12) a high productivity in an area." There are a few 
13 | principles. I mentioned some. I mentioned the long 
14 | hours of sunlight. The relatively high surface 
15 | temperatures of plants is also important, and I would 
16) like to mention that this need not be the ambient 
17 temperature, this means the temperature which we're 
18 feeling right now, the ambient temperature, the sur- 
19 face temperature of the plants is very important. 
20 They can be heated, despite the fact the air is 
21 quite cool, but the plants can be heated directly 
22 by sunlight, and heated up by radiated heating. 
23 So that they are able to metabolize quite actively, 
24 despite the fact it may be reasonably cool outside. 
25 So long hours of sunlight is the first thing. 
26] - Of course we get that north of the Arctic Circle. 
27 | Another very important thing 
a is, the Jandswatergimrertface, which I believe several 
29) witnesses mentioned already and I will draw you some 
a0 examples of that land-water interface iS whever we 
| have not just simply the interface, but there must 
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also be disturbance factor coming in, for instance 
waves from the sea: which continuously disturb an 
area and they create a situation where certain plants 
and animals can live, and these plants and animals 
tend to be short-lived, they tend to produce biomass 
reasonably rapidly, and for this reason these areas 
tend to be rather productive. I have no doubt you 
have flown over Old Crow, maybe you did mention, for 
instance, flying over the area, that a good many of 
the lakes tend to be square-ish. That is evidence of 
wind action. TheresS wind going back and forth shaping 
the lakes and creating disturbances on the shore, and 
this is one reason, cf course, why the lake itself 
can be more productive than say, a pot-hole, which is 
Circular, and which Nas very little disturbance. {Or 
if we go to the prairies, we have the drought cycles. 
They are the things that maintain the productivity 
of the marshland over a 20-year period or so, as we 
know very well from the studies that have been 
Carried on. 

THE COMMISSIONER: "The “drought 
maintains the productivity of marshlands? 

A Yeo, Gieae mn Lonuy 
Rather odd but this is one conclusion that has been 
formed. Another important factor in the productivity 
of an area is the consistency of the substrate and 
Pa Cue gOx cher aud: = 

Q Consistency of? 


was @f the substrate and 
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2 | instance, you have silt coming down a river system 


3 and building up in, the estuary of the Mackenzie Delta 
4) and of course along the Beaufort Sea as well. You 


have shallow waters there which means that the land 








| surtace ,bediowatherwater tcanrbée heated; as» long, ‘of 

7 course the water doesn't become too deep; and there 

Bi, | tSUaWGOntaAnuoUsNdrifLPoLrsiUti that comes ,intetthis 

| area fertilizing every year this area and permitting 
a in fact -- because the silt is itself a disturbance 

11 factor as well, plus a fertility factor -- it generates 


2 | a very, very great productivity and I'll come later on 


= 
~~) 


back to the same sort of phenomenon in the St. Elias 


se 
Loe) 


14 Range. 


15 | Then there are other factors 
{\ 
fe I mentioned. One of them wind, frost, for instance, 
17 | all of these if they're disturbance factors, contribute 
nal to theeproductavity< 
19 | Now iene Product iay Cyto © 
593 that land particularly for wildlife, were not so 


D7 | favourable, then the following thing would be totally 








22 | illogical, namely, that the northern area is a nursery 
23 | ground for a great diversity of animal species. But 
24 | as I mention "nursery ground" I mean more than calving 
25 || ground for caribou. I mean something quite specific. 
26 | -We know from bio-energetics that the cost of growinc 
27 | and developing animals is much greater than the 
28/| maintenance cost of these animals later on in winter 
29 | atid So what we are looking here is at the area where 
30 animals congregate because of the super-abundance of 








resources necessary for growth and development. 
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2 | So much -- of such importance is this area that 

3 | we find here vas far as’ the sea is concerned fishes 

| 

4 | coming out of the salt water -- out of the fresh water, 
2 going to the shallows of the brackish water in order 

6 | ro. fecd bo pattern, or to Ee oe for the young fish 
7 | for that matter to grow up, we find sea mammals, seals 
Q and whales coming in bearing their young, producing 

9 | milk because milk production is quite expensive for 
fa che Lemale. We find here, of course, as has been mentioned 
a many birds coming through, the waterfowl, theysnore= 
12| birds, the song birds, and these happen to be visitors 
13 | from the tropical zone. They live in the sub-tropics. 
14 They live in the tropics but they do come to take 
is | advantage of the super-abundance of the northland 
16 | during the short but intense summer, and the great 

Ae | number of birds which are evident in that area is 

el in itself evidence of the great immortance of this 
oO} area to these creatures. 
20 | But these creatures happen 
2) to be a resource that are not only used by local 


people, it is a resource that is quite eagerly 


ae awaited further south in the continent, it is a 





resource that almost certainly is being used south 


25 | of the borders of United States, in Mexico; in 

26 + Central America. We don't know to what extent it 
at is wused, ate least Indo not, but.wesdo know that such 
28] bird species for instance in Europe and.in Africa 
i are being used. Song birds are being used, shore 





30 | birds are being used, not only the waterfowl, and 
4} ‘ 


a rather important point to me is that in essence 
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| we find with this bird migration a shift of high- 


Us 


quality protein, excellent food, in other words meat 





of excellent food value going south into areas that 





are generally considered to be rather poor in protein 
for human nutrition, which happens to be the sub- 

| Arctics-sub-tropics, and the tropical areas. 

So there is a constituency 


to be considered that is not represented here, but 





I @Mhope that may be the arebeing considered somewhere 
| in the decision-making process. 

| THE COMMISSIONER: Now you have 
| been speaking about, I take it, about the interface, 

| so-called, between the land and the water. 

| A Yes. 

| Q tiate isorthe, Arctace Coase 
| of the Yukon. 

A AECtILC Coast, asi weil as 
fon the Northern Plain, and the Old Crow region. 


QO I see, and you ave been 





seeking to make the point that it's productivity 1s 


| greater than one might at first imagine. 





A COVrect.. 

Q Than by conventional 
theory might normally acknowledge. 
} A Yes, I would make that 
oti point. I would like to dwell now for a little bit on 


i the caribou in facet I am going to-- 
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Q The transportation of 
protein to southern latitudes would be migratory birds. 

A Oh, precisely, free of 
charge. 

Q Well, you're bound to 
get the better of me from here on in. 

MR. (ANTHONY: Lm wath vou, 
Mr. Commissioner. 

Q Perhaps you would go 
on then and discuss this process you've been outiining 
Conds, with particular concern to, the caribou. 

A Yes, lL. would like to 
OG4on to that. Tyee would like to make is 
that the caribou is just about the only thing we have 
up there to convert a heck of a lot of rather useless 
Blant material inte something that can be.used by 
human beings. We are not trying to protect the 
environment, let me say the plants for the sake of 
the plants alone. Surely we are trying to protect 
the plants for the sake of caribou, for the sake of 
that part of the ecosystem that we can go and utilize 
for our material well-being, not only for aesthetic 
purposes. I feel very strongly about this. I feel 
very strongly about this as caribou, for instance, 
utilize such plants which are quite useless to live- 
stock as lichens, for instance; the only other animal 
that I can think of that uses lichens to any extent 


happens to be the Siberian snow sheep across the 


Bering Sea. 
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THE COMMISSIONER: The what? 


3) 


3 A Siberian snow sheep. 
4 | Q Sheep? 

= 

> | A Rather similar to our 


6 | Dall sheep but lives under somewhat different ecological 
Giimcumstancesi-in very) duy, country ,;1and very -cold,country 
8] and they tend to utilize the lichens quite heavily. Our 
sheep do not. 


nD | Q When you -- forgive me 





for another question. 


a | 
M2? | A Yes’. 


|| 
! 
13 | Q But I want to make sure 
}) . 
{4 Tf stay with you. When you travel at all in the Mackenzie 


Delta or the Northern Yukon and many other parts of the 





x6 | north, you see mile after mile of what is called caribou 
7 moss. Is that ‘a lichen? 

18} a A Ves’ -+iheat abs sa; buchen, «and 
19 | it is a composition of several lichen species, mostly 
=| of one genera cladena. They are also converters of 

21 | other useless plants, if I may say useless from the 


point of vilew;that other wildlife narely, touches it, 





°* | for instance the horsetails which tend to grow in 


marshes, the caribou convert plants which are quite 


id poisonous to livestock, such as the marsh marigold, 

DG. Il 

2% | such as the monksford(?), such as the larkspur, they 
|} 

eu I 

sie eat them, they convert a lot of marsh vegetation not 


touched by domestic animals, and this is rather im- 


7 | portant that this animal specie be maintained because 


aad otherwise much of the land cannot be used by people. 


Now what happens in the 
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cycle of the caribou is that the caribou goes to 

these plains, the Ueaet ad platns [an order to calt 

but not° only to*calf, Gand that's the important point. 
It goes there in order to raise young. It goes there 
because it is able to produce the necessary amount of 
fieltke which as I said, is rather straianful on the 
female, and it tends to stay in this area for quite 
along time,as has been shown by the reports of the 
applicant, of course, and we do know a few things that 
tend to take place” during’ that! time. 

First of all when the caribou 
returns from the coastal plain, it does so already 
wien 2 toad Of fat on Ltseback,.2t tondsrtesretarn 
with a skeleton that had been restored, and it tends 
to return with a load of vitamins. Now to make it 

maybe a little more plain, what I'm talking now about 
is the budget that the animal is starting to accumulate 
because it is going to go during wintertime into an 
area and feed on resources that are scarce, they're 
short in energy, they're short in vitamins, they're 
short in minerals. That is the winter range. 

The caribou happens to be a 
wildlife species that must use the super-abundance 
from summer to subsidize its existence and its life 
Piicheowantertime. But that’s not all: «It also 
is apparently using these resources to grow the 
fetus that is the female, to use her bones, she uses her 
own protein material, and uses energy that she 
has accumulated during summer to already grow the 


young that will be born in the following year. 
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2 | So that we must look at the 


coastal plain really as an area that subsidizes cari- 


= 


bou on the winter range as well. Pecieike twat S 








| the best assessment that we can do at the present 


time from the*overall information that is’ available 


oss Sat 
/ 


BOO US 


So -onwtne codstael plain cari 
bou are in positive energy balance and nutrient balance 
10 | and vitamin balance, they're obtaining that, and the 
11] winter range when they come down they depend on the 
vitamins, the minerals and energy to subsidize those 
wich they have obtained directly from the land. 

L4 | It is for this reason and 


tS for the points that I discussed previously that I 


seal consider the northern zone, the coastal zone, and 
Leal Old 
ne the Crow Flats and so on, a very, very important area 


indeed, in the yearly cycle of a great variety of 


animals species, and an area that is enormously 





| important. 
aa Q You did say "yearly 
2 | eyores, 1 
| A Yes, yearly cycles, 
aa theMannual cyehées, *that™s*right;)@and“thts rs°a*point 


that I believe very, very much attention must be 
BAL Os 

MR. ANTHOHY: Q Dr. Geist, I 
oa wonder if we could. then perhaps follow the caribou 
to the southern region, if you could discuss some 


kad aspects of the biological significance of the southern 


and central parts of the Yukon also? 
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A Yes, 1 Shall~do' so. 

Let me put it this way. 

Now the southern Yukon, you consider to be the backup 
system to the productive areas of theestuaries and 
the lowlands. Deeninke that — capsules it. 

What happens to take place 
is that we have first of all land rising in elevation, 
we have on this land glaciers and snow fields, and 
we have very intense frost activity on that land-- 
all of which produces the very rich fertile silts 
that are spewed out from underneath the glaciers 
which go down the river systems and fertilize whatever 
they make contact, and go out into the estuaries, 
ile eo sea, Dertt out in the Bering Strait or 
in the Yukon Territory which produce the silt load 
that go out into the Mackenzie River. We have the 
glaciers as great disturbing forces, which at the 
same time grind down the mountain, and produce the 
fertility that is necessary. We have the elevation, 
which tends to Catch the Farnfalle, and ‘also’ pro- 
vides the kinetic energy for water to gain speed 
as it runs down these river systems, and in the 
process of doing so, begins a work along the river 
system which ultimately makes them the oasis of 
ietec,em this Land. lias the fftlood plains of ‘the 
rivers which are the most productive zones, 
primarily because they are the most highly disturbed 
in the most highly fertilized zones, and they tend 
to have generally the uplands covered more frequently 


by what we call aS ecologists, climax vegetation. 
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| That means vegetation which tends, “is, sort oper! 
cumulative vegetation, the last vegetation to come 
4| Which is by and large not terribly productive 


| unless there are several factors enter into it. 





6 | For instance a forest fire sweep through the stands 


and in no time flat we have a reasonably productive 


site again, and another thing that we have to consider 


(9.9) 


in the mountain regions are micro-climates generated 
- by the land form, so that we have pockets of high 
productivity and rather exceptional ecological areas. 
12 As we go into the monntains, 
a4 | yes we do tend to go into greater diversity of eco- 
val systems which are primarily produced because of the 
altitude that we have the micro-climatic effect, 
,, | and to some extent of course also the latitudinal 
ee gradients. 


: I made mention just a few 


CO 


79 | ‘things which may be of interest such as for instance 


ie inversion layers which we find in the mountain regions 





which are quite important apparently. This research 
ies vet Notoinm the public: realm, although it gis 
something that my aqraduate students and I have. been 
working on. 

THE COMMISSIONER: Your what 
a. .ctudents ? 
7 | A My graduate students 


and I have been working on. It indicates, for instance, 





>9 | that in order to successfully conserve energy and nutrients 


)| ait is very advantageous for most animals to go to 


| 


relatively high elevations in wintertime, which to 
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some extent explains why the caribou herd -- the 
Porcupine herd, for instance, goes up into the 
tributaries of the Porcupine system and goes up 
into the mountain region. In so doing they may go 
into inversion layers which differ from the valley 
temperatures by 2-30 degrees Fahrenheit, and we 
can calculate that to Centigrade if you want to, 
Devi Uitte syst, co) 1 tlhe Dit of time. but 1. think 
we still know each other's meaning when we mean 
Fahrenheit. My God, I changed over from Cen ti- 
grades when I came to Canada and now I have to make 
another change. 

Q Well, i> think’ vow and 
I must stay on Fahrenheit. 

A We'll stay on Fahrenheit, 
good, it's a fair agreement. 

We find for instance in 
these areas and also the southern exposures tend to 
permit animals to stay in ambient temperatures 
that reduce energy expenditures, and this is something 
that has to be looked into when one considers human 
activities on caribou range. They also prefer the 
southern slopes, for instance, again for a very good 
reason, in bioenergetics they tend to save a consider- 
able amount of energy from getting direct sunlight 
on them. Even weak sunlight in wintertime, for every 
megacalorie of sunlight that hits their hide, we 
can postulate approximately one-third of a megacalorie 


being saved from oxidation. This is research work 


done by animal scientists, 
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trying to figure out what is the effect of sunlight 
POrainstance. But ites these. litilestactors that 
as a student of large mammal biology we've wecome 
aware of, and these are the sort of things that 
Wey Gena tOntoOok, sfOm and. try to bring into, the 
decision-making process when we have anything to 
say at all about the effect of any system on the 
animals of a given area. 

Now these river systems 
I was talking about also represent a latent agri- 
cultucal potential “of the Yukon, Territory, a potential 
that can awake because the Yukon Territory, surpris- 
ingly enough, does produce a reasonably decent crop. 
For instance, we had the Research Station at 1090, 
ioe ot Haines, Junction, and despite .25 days of, trost= 
free but growing grain and crops, root crops and 
other vegetables on exceptionally good soil, namely 
the loess soils generated by glaciers, they tend to 
have a oie cee that was on par with that of 
Southern Alberta, about 65 bushels of barley to the 
acres, 90 bushels of oats to the acre. In short there 
League debit. Or san agricultural potential that 
16) still, dormant. in fact. in, the. river valleys, <and 


which could possibly erupt should any pipelineéross 


- this land, and should any demand be made on the soil. 


This is another point that may be worth considering. 
Q Sat POs eran, iT 

ao duct follow that. You say that the river valleys 

of the Yukon have a potential Por 


A Agriculture. 
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Q =- agricultural 
productivity comparable to Southern Alberta? 

A Maybe even more, at 
lower elevations, yes. 

Q Now I didn't follow 
what you said the impact of a pipeline, if one were 
built, would be. 

A The impact of a pipeline 
could be that because the population of the Yukon would 
fesc, 1 te would=become, the * economy of “scale -would 
permit agricultural development here. It may become 
economically feasible, in fact, to have meat inspectors, 
for instance, it may become economically feasible to 
have farms in the area, and this is one of the impacts 
tiat-iseClikely+to occur-+if the“popuration of the 
Yukon is to increase because of pipeline activities. 

I think this is just some- 


Caingstchatshasitenbe Sbrolighl Sut Le is %avdistindt 


possibility. 
I shall mention briefly 
, southern 
aPPTttic brtPabout the” st? Elias Range because I 


would like to return to it for’ only one moment, when 
I'm talking about ecological reserves. 

0) Just excuse me. The 
southern St. Elias Range is marked in white on that 
map nearest you? 

A Yes; it is, by and: large. 
You're looking at the area, if you go just about an 


inch or so on that map outside the white zone, you 
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aré covering pretty well the St. Elias Range. 
| Db The St. Elias Range is 

| a very unique area, not just simply in the Yukon 
Territory but in the world. Whatever pipeline 
activity will take place, I hope will take that 
into account, and I shall elaborate a little bit. 
oS The St. Elias Range is 
an old epicentre of glaciation, which means that 


this is the area from which glaciers pulsated out, 


i meeancmmoved Out mmco the lowland. 2 in “fact, they moved 


12) out a considerable distance to the lowland. We can 


rar 


observe today in the vicinity of these very large 








glaciers some of the phenomena that were at one time 
12 || prevalent over vast areas of the continent. During 
L6 | the inter-glacial phase, and we happen to be right 
‘7 | now in inter-glacial, the so-called peri-glacial 

that is ecosystem, that is ecosystems around the edge 
of glaciers, shrink and become quite insignificant, 


whereas the tundra, for instance, spreads out very 





widely during the glacial phase. Of course the 





22 | opposite takes place and we can see the St. Elias 
Range for instance, how the very vast loess fields 

| that are the breadbasket of United States and of 
Southern Canada -- 

26 Q Excuse me, excuse me, 


forgive me, I'm not altogether with you. 


| A OOK. 

| Q Could we -- 

| ey: Caw 1. pack. ups 
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V. Geist 

In Chief 
distinction between the glacial and inter-glacial 
phases? 

A All rights 

Q The impact on the tundra 
and so forth. 

A The pognteL' metrying to 


make is that we have in the St. Elias Range a very 
unique area which has a great cultural value. I'll 
come back to the cultural in a moment. I made the 
point that it is of cultural significance because you 
can observe today in the St. Elias Range phenomena 
which we have every reason to believe took place on 
a vastly greater scale during the epoch when great 
glaciers covered this continent, as well as Europe. 
Wiyethis is signiiicant rs gtwofold<eFirst, tyouxcéan 
observe, for instance, how the loess steps are being 
formed. 
Q What? 
A Loesssteps. When a 
glacier sits on a mountain range, it grinds away 
at the rocks, and spews out this result of grinding 
the silt. Now that silt goes down to the rivers 
and tends to fill up river valleys. Then as the water 
goes down in summer, these silts bank of exposed, 
the action of sun and wind. Of course there is desiccatio. 
and in no time flat you have winds which come 
down from glaciers blowing along these valleys and 
Een a the fine, very fertile loess in great clouds -- 
Q What's: that word, "loess?" 


A "Loess", it's a German 
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word, L-O-E-S-S, pardon me, please,\ for using it. 
it's a conventional term, it simply means wind- 
blown silt, that's what it means. And when we speak 
of loess deposits, we speak about deposits of wind- 
blown silt that usually has had glacial origin. Now 
you can see today in the, st. Elias 
Range if you are coming up at the proper time of 
year, these very same phenomena taking place, you 
Cansand I have, Stand right in “these storms, loess 
storms, and some of these clouds reach 3,000 feet 
elevation, they're just howling down the valleys and out 
into the land, and you can see for yourself how some 
of the loess deposits are made. You can appreciate 
maybe that we are still living off the legacy of 
glaciers in the prairie regions today, or in the 
United States, the breadbaskets of the world tend to be 
the loess deposits, be it in Europe, Germany and 
so on, be it on the Yellow River in China -- not 
the Yellow River but the ~taxge plains of China. 
These are very, very fertile rich deposits, and which 
in themselves set back ecosystems to more productive 
States, and you can observe that today right there. 
The other point of signif- 


cance was something coming out quite recently, is 


- that when we examine our own pre-history, it is in fact 


in the face of very large glaciers that we have spent 
a very large -- not a very large but the terminal part 
ee evolutionary history. 

Q A what part? 


A The terminal part of 
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our evolutionary history and so when you're looking 
at some of these loess fields, you're looking at 

the old part of home. That's the reason for the 
Cultural signrircance of that- and. 

You Nave agregar, 
actually peri-glacial phenomenon, some of which 
are so counter-intuitive that when we -- 

Q Councer == 

A Counter-intuitive, 
they are so far out, in essence, that we were as 
ecologists, large-mammal biologists almost stunned 
in noticing that for instance we have in the Klutlan 
glacier, which is the largest glacial terminus, 
actually, in the St. Elias*Rangé inthe YYukon “Territory 
we have a winter range of moose and forests right on 
top of a glacier, and there is nothing in the world 
reneerc. 

I would like to return later 
when I'm speaking about ecological reserves for one 
brief moment only once more to the St. Elias Range, 

I wanted to bring out in this general sketch 
some of the things that we learned as ecologists 
just a few of the highlights of the ecology of the 


Yukon Tercrcory;sand the point that"i*was-trying to 


“make a little previously is that please consider the 


Yukon in essence a hinterland for as many of the 
activities that take place on the estuaries and at 
lower elevations around the edges of the continent itself. 


MR. ANTHONY: Q Dr. Geist, 


Tt wonder if you would mind just returning to the 
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caribou and discussing some of these processes and 
Significance of these various areas in the context 
of the caribou? 

A mes: Letras 
out I am very concerned about the caribou. I am 
very concerned about the caribou as a professional 
who has studied animal behaviour. That is what I 
won my spurs, if I ever won any spurs in, it is in 
animal behaviour, and I am very much concerned about 
it because we are dealing here with a species which 
have a very peculiar social system. Tian as; 
social system that appears to act as a transmitter 
of a tradition of where to go at what time. 

Now the history of large 
mammals is quite clear. Those animals which have 
been highly social, like the caribou or the mountain 
sheep, which I studied, have had a rather dismal 
history in interaction odteh man. Rather dismal. 

I published these findings years ago, as a matter 

of fact, and I have found that others who have looked 
at this same problem come to the same conclusion. 

There are some animals which literally take advan- 

tage of man's activity, and who thrive, and which 

we need not worry about. I for instance don't worry 
about the moose at all. This is one species which is 
very hardy, it will bounce back. You shoot them out 

of one areay@as long as*you*have decent populations 
they will be back. No problem. Never worry about them. 


They canMtake care of *themselves splendidly. 
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V. Geist 
In Chief 


The history with caribou 
and with mountain sheep is an entirely different one. 
There has been enough written, there is enough in 
the public domain at the present time for me not to 
gO, into many. detail except,.to say that. conservation 
measures which seem a priority as being good, like 
granting protection to an animal, has not suameeded 
in bringing these animals back to original population 
Sa7eo. lL must also point, out that not all my colleagues 
which call themselves mammalogists necessarily share 
my concerns; but I also must point out that others 
who have expertise in animal behaviour, do. 

So there is some division in 
this camp, and when I'm talking about animal behaviour 
I must also say that you're talking about the branch 
of the discipline of biology which is very recent. There 
are not very many people which have intensely occupied 
themselves with this problem. It is because .I have 
that I claim that I am very, very concerned indeed. 

Now let me show you one 
thing that we stumbled on when we went into the 
Yukon Territory. We were, of course, quite early aware 
that there was a herd of caribou in the northern parts 
of the Yukon Territory, the Porcupine herd. But I did 
have to speak with a good number of our oldtimers 
who have travelled the Yukon here in previous years 
and what they told me was in fact that migratory 
caribou used to be exceedingly abundant in the 
Southern parts of the Yukon Territory. The herd 


that we were talking about was identified as the 
A 
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V. Geist 

‘al In Chief 

2 the so-called 40-mile herd. It apparently moved up 

3 the drainage system of the Yukon, it moved up the 

4 branches, in the fall, intending to spend the winter 

5 | in the southern Yukon, and it went into the Dawson 

6 | Range, it went in across what is now the Alaska 

| Highway into the St. Elias Range, it went up the 

B Pelly River, it went up the McMillan River, it 

i) 

9 | went as far as -- it went past Whitehorse here, along 
=| Lake Laberge, it went as far south apparently at 
Pt times as Northern British Columbia. 
ued The persons that I had 
cad talked to, some of which were retired R.C.M.P. 

14 | officers, others which had been scientists that 

15 worked an this area, river boatmen that used to 

16) pilot the steamers down the Yukon, were pretty well 
7) unanimous in one thing. They tended to be almost 
18 astonished at the sizes of these migrations. This 
| was nothing small. I happen to have a picture taken 
20 | im Lo2ierby Mires Ald.an Taylor from the river boat 


} Omy~enaubou Crossing ihe, jukon and, this «tis pa rather 
‘a dense mass of animals, forest of antlers as they crossed. 


THE COMMISSIONER: Where 





| were they crossing the river? 





“| A Well -- 
| 
eo. : 
Q Approximately. 
7| 
“| A oeuchey, Gertainly did 


cross in the vicinity of Dawson. 
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V. Geist 
om oC Niet 
Q But that photograph 


would be in that ween ctr? 

A I don't know where 
in fact that was taken. He simply told me he'd take 
a ‘look, and "Keep it," he said."This shows a herd of 
these caribou crossing which I took in 1927." He 
also told me they had to stop river boats in order to 
Permlt tne caribou Migration to carry on. He said 
it would take about ten days for the caribou to 
cross at Dawson, the point being that there appears 
to have been very many caribou, but nobody knows 
the exact number, of course; and these are animals 
that were utilizing large areas of what today are 
areas empty of migratory caribou, that were making 
use of the plants that were there as converters 
at that time. 

Tne tne~ 1307s; ehis 
caribou herd began to falter in the sense that 
it became less predictable. Peopk had difficulty 
shooting the number of caribou that they 
wanted, and in the 1940's it migrated apparently 
for the last time. I have not done a detailed 
study or investigation because my time simply did 
not permit that, to do it, but I have Heard “and 
IT belteve that this evidence can be dug up by 
anybody who has the time and money to go and do 
the study. But essentially a remnant herd of 
about 25,000 caribou remained on the Alaska side 


and this was the remnant of the 40-mile herd, and 
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im, Chies 


that it vanished. Whether it vanished or just 
what happened to it, nobody seems to know. 

Q It vanished? 

A Vanished, yes, vanished. 
We don't know what happened to it, it disappeared. 

The important point is not 
maybe that caribou were decimated in the Southern 
Yukon by all the various activities that took place, 
many of these caribou were shot for dog food, because 
no self-respecting Yukoner on those days would eat a 
caribou if he could get moose. The important point is 
that it is now better than 30 years ago that these 
caribou migrated. They have not come back. 

Yes, as*8nimal behaviourist 
I can say in theory it is possible to reconstitute 
a migratory animal herd, a migratory caribou herd, in 
theory. It might even be done in practice with very 
small caribou population by an acquaintance of mine, 
a good friend Sees Dr, Bergroud, and he«did this 
in Newfoundland. 

Q In Newfoundland? 

A In Newfoundland, that's 
right, small herds were again reintroduced in areas 
that caribou had previously utilized, and that they 
are now extinct in; but to reconstitute a migration 
on the scale that this 40-mile herd apparently moved, 
woud be a feat that is incredible for the very simple 
ee that you literally would have to lead individual 
young caribou all the way. A human being would have 


to do it. Eventually these young caribou would have 
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V. Geist 
Tn while 


lead others around about, because it is a transfer 
of knowledge that takes place between the older 
generation of caribou and the younger generation 
that is important in the maintenance of migratory 
activities and that certainly has been demonstrated 
even in accidental experiments such as in trucking 
experiments of caribou in Norway and there is ample 
-- not ample literature, but there is information 
available, and this information is also in the 
public domain. 

MR. «ANTHONY: -OwiDin. sGea.sz , 
I wonder if you are able to -- 


THE COMMISSIONER: Welln ust 
~ 


me 


before you go on, the 40-mile herd you Say migrated 


for the last time, I take it south along tirvalley 


of the Yukon in whatever year it was -- : ie 
™* 
A My understanding was ™ 
Q -- and never returned, 


ae wikiat, ati? 

A And was never seen 
again, Mr. Commissioner. In other words, it came 
somewhere north of Lake Laberge in the 1940's 
and that was the last time it made that trip. 


Q Well, presumably it 


migrates south along the river. 


A Leas. 

Q Was it seen in Alaska 
or down-river? 

A After 1940, as I said 


for some time a remnant herd appeared to exist in 
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V. Geist 
In Chief 
Alaska. 
Q Oh, I see. 
A This is what I heard 


in discussion with colleagues, and I'm basing what 

my statements are on information I obtained five 

or six years ago, and took down in my notes. Again 

I feel this is something that can be investigated 

by those that can find the time because this is a 
lengthy investigation, you have to go back to the 
historical records and all sorts of things. It takes 
time, to make the point, and the only point I was 
interested in was in fact there were enough old- 

timers whose stories matched beautifully, that there 
once used to be caribou, migratory caribou, but 

they're gone. Of course there are mountain caribou 

in existence inthe Yukon, but these are quite different 
animals. Their ‘biology is somewhat different, and 

I have on the basis of my experience with these 
animals, and I lived with Osborne caribou for several 
years, for two years in the Spatsizi region where 

I studied the south of the Yukon border in Northern 
British Columbia when I studied Stone sheep, Osborne 
caribou were quite prevalent, JI observed the animals 


there and on a subsequent tripsas well as on the analy- 


‘ses of literature I did write what I believe to be 


is the first analyses of the ecology and I'll be 
perfectly happy to bring this forth to the Inquiry 
should this be necessary. It is in one of our reports 


on the caribou in the International Biological Program. 
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As I said the Osborne caribou 
or the mountain caribou are somewhat different animals 
ecologically and their ranges tend to be much shorter 
and much smaller, although the principle still applies, 
they utilize resources by being at the proper time 
at the proper place, and if you disrupt these migra- 
tions to any extent you tend to lose part of the range. 
Now this is not simply hypothesis, this has been 
demonstrated very adequately in studies in New Zealand 
on red deer, where in fact disruption of normal migra- 
tory patterns was the aim of the game managers because 
they tried to knock out these red deer populations so 
they would not do such damage to forests, for instance. 
This has been done by Les Bachelor, for instance, in 
New Zealand, with splendid success. It takes relatively 
-- well, it takes some rather intense hunting in those 
areas where you do not want to have the animals in 
order to alienate them, on a rather permanent basis 
because five years after these experiments were carried 
out, the red deer lived nearby in second-rate habitat 
but they had not returned to the forestry plantations 
in the meantime. 

The other bit of information 


I got on caribou was there was apparently a carib ou 


‘ herd south of Haines Junction which went out about 


the time when the Alaska Highway was built. I was 
toldebyethose i thatyhave actually hunted there, I 
think it was two persons, that said, "Yes, there used 


to be caribou there, we, used to go there in the 


1940's to shoot caribou, but of course they are not 
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chere any more," which is correct, they are not there 
any more. There are a few caribowdn. the St. Elias 
Range, as well as on the other side of the St. Elias 

in the Nisling Range and there are caribou at the White 
River but I don't know just exactly what creatures 

ttey are. You require a good number of specimens to 

be shot in order to do positive identification and 
maybe this isn't even worth the bother shooting those 
few animals that are there. 

MR. ANTHONY: Q Dr. Geist, I 
wonder if you could on the basis of this ecological 
Overview, and in particular your comments on caribou, 
if you could take a moment to describe the -- your 
views with respect to the construction of pipelines 
and in ‘particular consideration of alternate routes 
through the Yukon? 

A Yes. Well, we have heard 
mention ;cheyancrementa lh efifects./of systems, itranspor= 
tation systems added one on top of the other. I could 
only agree with the principle. I think it's a valid 
principle. It's a principle that ought to be inves- 
tigated, and it's a principle that deserves consider- 
ation. I can also conceive, for instance, that if we 
would add a road through the 7 along the prime route 
‘and a railway and a hot oil pipeline. It would have 
very likely rather detrimental effects on the caribou. 
I have no difficulty in conceiving that, whatsoever. 

I do have difficulty conceiving 


that there is going to be a synergistic effect on 


wildlife or on many species of wildlife if in fact 


a 
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the gas pipeline were to follow the Fairbanks 
corridor rather than any of the other corridors. 

I don't know exactly what major wildlife species 
in the Fairbanks corridor, which I have travelled, 


certainly on the Canadian side, there would be. 


The migratory caribou are extinct, they're gone, they ar 


not any more a source of worry. They're finished. 

What about mountain sheep? 
If the pipeline is going to go as the applicant 
indicates, yes, there is going to be a contact 
between mountain sheep, for instance in the St. 
Elias Range at Sheep Mountain, which is a very 
critical area, I feel, and some rather sophistocated 
thought would have to be applied as to where the 
pipeline would go, but I'm not particularly worried 
about mountain sheep. I do know something else which 
was brought out by one gentleman, namely, that 
these animals can be habituated to the activities 
of man, and those sheep are in fact already habituated 
to the activities of man because they have been 
protected for a good long time from poaching, and 
if you do not hunt mountain sheep, I will stake my 
professional credibility on one statement, that I 
will go into an area with unhunted mountain sheep 
and within six months the population of virtually 
every animal will eat out of my hand. They are that 


easy to tame. I've, done wt. 
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So they can take almost 
incredible avetarpencact but I believe that at a 
later stage in the Inquiry some of these points 
will be raised so I don't want to dwell too terribly 
long on this. The point is that mountain sheep, 
certainly at Sheep Mountain, I am not terribly 
worried about, or for that matter any other part of 
the St. Elias Range where the Fairbanks corridor 
comes close to. 

As we go away from the St. 
Elias Range, then we already enter a country that has 
been heavily hunted, and the effect on mountain sheep 
has already taken place. No study that I know of has 
been done in detail on this. I have only to go on 
the statements by people that meke a living guiding 
mountain sheep, and they are by and large less than 
happy about the effects of the Alaska Highway on 
the territories that they happen to guide in. As I 
said, I am not aware of any scientific study that 
has been done on the effect of the Alaska Highway, 
let us Say, on mountain sheep, but by and large 
from what I have heard, and it's hearsay evidence, 
but it makes sense to me because of the theoretical 


considerations that I bring to the picture, that 


‘mountain sheep have already been rather severely 


disturbed. 

Wherever a possible gas 
line, if “it were to follow the Fairbanks corridor, 
would possibly go. If other transportation systems 


were to be added, I don't know how they could 
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possibly surpass the effect of the highway, which 

Ras Dred a Lot or side roads in a variety of areas. 

In other words, the highway has in fact done its 
effect of disturbance, and I've told you earlier 

along I wasn't very worried about the moose. They 

will be going back and forth and crossing the highway, 
but to take a completely ridiculous case, if you would 
have a highway, to the left a high bermed gas pipeline 
to the right. a high bermed oil pipeline, I am not 
terribly afraid at all about the wildlife because 

no hunter could see anything ‘past these berms. 

Well, we can take hypo- 
thetical examples and these have been taken, I 
believe, a number of times in the hearing. 

I may also address myself 
shortly to the question that has been asked of 
witnesses. Let us assume for instance that the 
applicant is able to carry out his own wishes in 
terms of protecting the environment in the north. 
Meaning by this that no hunting would be permitted by 
personnel, no road would be constructed along the 
prime route, I'm bothered only by the narrowness of 
the considerations. There is going to be barge 


traffic in the coastal areas, some of the very 


“highly productive lands, presumably when there 


is no ice on the sea. I am perfectly aware that 
there would be a considerable amount of truckins 
up to Dawson and up the Dempster Highway. More 


facilities would be built along these highways to 


accommodate trucking. There would be an increase 
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in the population of Dawson City, almost certainly. 
There would be good Yukoners which would expect 

to drive along their roadsand shoot their caribou or 
their moose, whatever they see, and I'm not stating 
this in any derogatory sense. I happen to be a hunter 
myself and I do appreciate the fact that a moose that 
has to be carried only 100 yards is considerably less 
of a bother than one that has_to be carried a mile. 

I am also uncertain that no 
secondary roads would be built off from the Dempster. 
In short there are almost certainly going to be second- 
ary effects which the applicant has very little control 
over. My point being that we have in the Northern 
Yukon, and particularly in, the yPorcupine herd, -a 
very great treasure, a very great biological treasure 
which has a potential of being used for millenia 
atter the last crop of 01145 and sthe last bit, of 
gas has left the Northern Silcne and that indeed we 
have reason to be afraid that if construction activities 
go on in the north, that ultimately secondary effects 
may take place and that this resource will be rather 
badly damaged. Ludon Li know, tag Ce dL 
return again to its original size, that's what 
bothers me. 

If the applicant could 
demonstrate to me that he could re-construct caribou 
herds, then I would feel very much more at ease. If 
I ee see that the applicant could demonstrate 
conclusively that whatever effects take place they 


could be remedied, I would have little worry. 
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V. Geist 
1 In Chief 
2 Now just a little mention 
3] about ecological reserves. 
4 THE COMMISSIONER: Excuse me, 
5 Dr. Geist. 
| A Yes. 
7 0 ST was thinking we might 
8 adjourn now until tomorrow. Hating regard) to Dr, 
9 Geist's travel arrangements, when do yhu suggest we 
rN 
10 | should reconvene, Mr. Anthony? ee 
11} A Could we take aus 
12 minutes? I'm finished then. Sa 
ray Q AMT Sohne forgive me? , veers 
14 A That's all I have. 
- Q i. dontitiwant cto rush 
16 | you. 
17 A Novtmotreat, ali As I 
ri | said, three minutes should finish this. 
19 . I just would like to make 
20 a very small point indeed, and that is in the planning 
21) of alternative routes that ecological reserves be 
22 given the same due consideration that ecological 
23 reserves are given in the decision-making in the 
24 | primary route. I think the applicant was exemplary 
25) in that instance; in the Southern Yukon we have 
sid | identified a number of areas, some of which are of 
27 | great. significance, and I've indicated some in 
“8 the St. Elias Range which I am'most enthusiastic 
ee about, as indicated, but there are other areas as 
ae well, and whatever routes are considered I just 
hope that these are going to be looked at and 
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considered in the decision-making process. My 
conclusion just preceded my Statement about ecological 
reserve, and that was all that I would have to Say; 
thank you for listening so kindly. 

MR. ANTHONY: Mr. Commissioner, 
I might add that the map indicating the ecological 
reserves will be filed as an exhibit with this Inguiry. 

THE: COMMESSTONER: Yes, that 
is this map here? 

MR. ANTHONY: Yes, the one 
that's on the screen. 

THE t(COMMLESSIONER: jYes,, .atid oi 
would like the map showing -- introduced by the Dr. 
Thompson panel, the one that Mr. Collins did in his 
Houmtlast Inu gheAjchid elizke Ithat,one«narked,; and..that 
big one that I think Arctic Gas produced, I'd like 
marked, and the map produced by the Council of Yukon 
Indians I'd like marked. 

(SYNOPSIS OF DR. COLLINS' REMARKES MARKED 

BOHIBIT 169) 

(BOOKLET "ARCTIC GAS PROJECT" MARKED EXHIBIT 170) 
(MAP INTRODUCED BY THOMPSON PANEL MARKED EXHIBIT 171) 
(MAP BY ARCTIC GAS MARKED EXHIBIT 172) 

(MAP BY COUNCIL OF YUKON INDIANS MARKED EXHIBIT 173) 
(MAP SHOWING ALTERNATE ROUTES MARKED EXHIBIT 174) 

THE COMMISSIONER: ,.Now, Dr. 
Geist remains to be cross-examined, but he has to get 
a’ plane! tomorrow, so°--' and having regard -to.the 
witnesses still to be heard after that, so that we 


can devote tomorrow evening to a community hearing 
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V. Geist 
Lh, Cove: 


and then carry on Friday, when should we reconvene 
in the morning? | 

MR. GOUDGE: Could I suggest 
9-30, sire I know it"s been a long day and it will 
be avlongudaay tomorrow, but) think =i it's 9.30 
the cross-examination may be very short, I think 
counsel can keep in mind that Dr. Geist is very 
likely to be back with us in Phase 3. 

MR. HOLLINGWORTH: Mr. 
Commissioner, might I suggest that we could possibly 
take a quick consensus of counsel now as to whether 
there will be cross-examination and possibly an esti- 
Mate as to how much, 1f that’s of any assistance. 

MR. GOUDGE: If we could 

MR. HOLLINGWOR' 

erarteac. LOMO LGlOCK, sar, 1. think we may -- y=. personally 
don't expect to do any cross-examination of Dr. Geist 

THE COMMISSIONER: Well, Mr. 
Marshall? You have your advisors on either side, so 
Lt Vlooks ‘bad. 

MR. MARSHALL: I made a lot 
of notes, I'll have to talk to the advisors. 

THE COMMISSIONER: Well, 
9:45, and bear in mind, Mr. Marshall, that Dr. Geist 


is returning. You may yourself wish to cross-examine 


"him at that time. 


MR. MARSHALL: I may. 
THE COMMISSIONER: And Dr. 
Geist, I apologize for the fact that we made you 


Wait all day and atl night, and I may say I was fas- 


cinated by what you had to Say, and I followed its 
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V. Geist 
In Chief 


closely as I do the evidence of any other witness 

despite the hour, but I apologize to you for that. 

We shouldn't be hearing people this late at night. 
Well,-all right, 9:45. 
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i! Whitehorse, Y.T., 
| August 14, 1975 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
DR. VALERIUS GEIST, resumed. 
a THE COMMISSIONER: Well, 


we'll call the hearing to order this morning, ladies 


5 and gentlemen, and I believe yesterday we had completed , 


9 | the examination in chief of Dr. Geist so I take it 
q || we are NOWready for cross-examination? 
» | MR. MARSHALL: Thank you 


7 | Very much; ‘Sir. 


~~ 


MR. ANTHONY: Mr. Commissioner 


= 
ho 


3 I wonder if I might just take a moment of time to 
both assist my friends and the Commission. Due to 
a problem of Logistics and so on we have two witnesses 
that have come in from Alaska who are only available 
today. 
I have this morning received 

copies of their statement and I am going to make it 
) || available to the Commission and Nope that. it can be 

photocopied and available for the members to assist 
29 them at least to follow along with the evidence. 
> 3 | These witnesses 
unfornately are not available to return, at least to 
> || the best of my information at a later date. Dr. 
26 | .Geist will be returning to give evidence at later 
| phases in the Inquiry and ‘has indicated his 
willingness to return for cross-examination even on 
this phase at a fone convenient to my friends, so 


I really mention the fact that in the one case we 


—— 
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may have some problem with re-attendance, but I can 
at least tell my friends that Dr. Geist will be 
returning ata iA tee stage in the Inquiry. 

Ma IMARSUAGL: wpSar ith al 
may, I have a couple of comments on that. 

Thus is¢.<an Ingquiry..and .it 
is now in effect an Inquiry with two propossls before 
the Commission, and it seems to me that it is impor- 
tant to my client that we be enabled to cross-examine 
witnesses called by any of the participants or 
Foothills when they give their evidence, so that we 
have an opportunity to test the evidence immediately 
rather than leave it on the record for some series 
of weeks or months and so on and then attempt to 
come back to,it at a muchhlaterindate. 

So labhinkyinvpcinciple, 
the parties ought to be entitled to cross-examine 
witnesses Sea ke Eonve Accordingly I would like 
to proceed to ask Dr. Geist a few questions. 

Now, my learned friend 
suggests that there is mention of the witneeses from 
the State of Alaska won't be available to come back. 
He said as well that he just has now copies of the 
evidence that they are going to be delivering. I 


had received from Mr. Anthony and had discussed with 


“him some sketchy outlines of the evidence that 


these witnesses were expected to cover. They in no 
way told me what to expect from their evidence. I 
find it extremely difficult, even having advisors 


here to be able to listen to, in some cases very 
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V. Geist 1399 


complex, technical evidence and immediately proceed 
with the cross-examination. In view of the fact that 
the procedures that are to be followed by the 
various participants were set out in your rulings 
and there is requirement of a synopsis of the 
evidence to be circulated two weeks in advance and 
so on, I think that Mr. Anthony is really asking for 
too much indulgence on the part of other counsel 
and I am afraid thatfmy client's interest would he 
prejudiced if we were to go along with his suggestion 
that we proceed with these other witneeéses immediately, 
not having any idea now, what they are going to 
say, and not have an opportunity to cross-examine 
them again at a later date. 
MR. ANTHONY: Mr. Commissioner, 
if I may respond to that at least quickly. 
First of all, the synopsis 
of evidence that went out was sent with the full 
intention that> the synopsis indicates the nature and | 
type of evidence that was to be provided, and on the 
basis of the reports that were listed there, and on 
the basis of the outline of evidence, I would expect 
that that would adequately indicate the nature of 
the evidence to be presented and thatcertainly was 
the intention of the synopsis and it certainly wes | 
‘the entirety of the evidence available to us. 
If my friend feels prejudiced, 
thatghesisGunable*tovadequately prepare his cross- 
examination on the basis of the evidence, I think 


first of all, he should ,perhaps listen to the evidence 
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and may feel thatthe information provided adequately 
in fact, prepared them, but certainly we will do 
everything we can to have the people” return ror pur- 
poses of proper cross-examination, and it has been 
our intention from the outset to co-operate with 
this Inquiry and with the participants and if my 
friend really does feel prejudiced by the nature 

of the synopsis, then I am prepared to go and do 
what I can to assist him at that stage. 

There are two fundamental 
differences between the evidence being called by 
people such as ourselves and the Applicants and 
the first one is that we are largely to be responsive 
to the sort of evidence that is being presented and 
we attempt in the synopsis to outline the issues 
that we will be addressing, to outline the subjects 
we will be providing, and to indicate sufficient 
information on the sort of research and reports that 
the witnesses will be relying on, and then we hope to 
asSist the Inguiry by allowing witnesses to comment 
on what has gone on before and put their evidence 
in the context of what has taken place. 

Secondly, and this deals 
perhaps more particularly with the Canadian Arctic 


Resources Committee, we have accepted .as one of 


' our’ functions and roles in this Inquiry, not merely 


to present a case in a perspective which we have 
categorized, assessed, approved and vetted with 
everybody that's required, but in fact to facilitate 


the attendance of other people who feel this Inauiry 
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Nita V. Geist 
} 
Ly is very important and who are anxious to. have an 
2 | input. These people largely are on a voluntary 
3} basis and we are therefore somewhat constricted 
i 
4 | in our ability to make demands on them in the way 


that perhaps we could in other circumstances. 





6 | I think also that we are attempting to allow these 

a people, and I view particularly the Range Society and 
5 the witnesses we call today to come before this 

2 Inquiry and present their -- a statement of their 

10 | evidence of what they want to say to you and in 
121} doing that -we don’t have necessarily -thescontrol 
A | ehestructiuring theintevidence Lin artform: 
13} We try merely to indicate the evidence that they will 
1d | be giving so that my friend can have whatever ad- 
15) visors and consultants he feels are important to 
16 = be with him. 


i irespectiully.jsuqgest “that 
18 | that complies with your rulings and re-emphasize 

Lor} that certainly that if my friend feels seriously 

20) erejudiced, that Iwill do everything we can to 

21 | assist him. 


THE COMMISSIONER: Mr. 


) 
ad 


Goudge, do you want to add anything to this? 


r 
ries 


What do my rulings say 


25} aboutai--,did lis sayoyour have to supply an’ outline ‘or 
2.6: | ‘a synopsis. 

27 | MR. GOUDGE: I think the 

28 word used, sir, was "synopsis". There is no 


29 | doubt, sir, that that's important for the smooth 


30 running of the Inquiry. I think all counseé 
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realize that, all counsel have benefitted from the 
pre-filing that has been conducted by some of the 
parties, particularly Arctic Gas. That makes 
cross-examination much easier, there's no doubt about 
that. I think it should be also recognized, however, 
that there are certain constraints that may apply 
on other parties thatmake it a little more difficult 
to provide the same kind of full synopsis, if you 
will. That doesn't mean that they shouldn't make 
an effort and I know that Mr. Anthony is aware of 
the .need to do that. I would have thought, however, 
they practical resultethatifallsson each of us is 
that should: iti prove as a result of hearing evidence 
for which there may be a claim of inadequate synopsis, 
that cross-examination is difficult, that point can 
be made by whichever counsel feels that at the end 
of the evidence in chief and presumably the result 
would be a request to you, sir, that that witness 
be recalled for cross-examination on the basis of 
what would then be a full hearing of ‘his evidence. 
I think perhaps it is a little premature until 
counsel hear his evidence to know whether in fact 
they are able or unable to cross-exam. The whole 
point of the synopsis is to facilitate cross-examination. 
It may well be, however, that on hearing evidence 
for which there is an . inadequate or even no 
synopsis, cross-examination is possible. On the 
other hand, counsel may feel after hearing that 
evidence that it is not possible and I would have thought 


that if they do, they'd raise it with the Commission 
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at that time, and ask perhaps that the witness be 
brought back. To try and deal with it in advance of 
the evidence seems to me perhaps premature. 

MR. MARSHALL: Well, sir, 
itn. Maght, respond, to. that. 

If, as I understand Mr. 
Anthony, the State of Alaska has some witnesses, they 
are available only today, Mr. Anthony says that he 
will do what he can to see that they come back again, 
but I take it he's not guaranteeing anything. He 
tells us this morning that he's got a statement 
of what it is they're going to say. Lothinks that 
puts us in really a most difficult position without 
an assurance in advance that these witnesses can 
be brought back, to be properly cross-examined at a 
later. date, I ask that they not be allowed to pro- 
ceed, unless thev -- I think there's another point 
worth making. - We are dealing with witnesses of this 
State of Alaska. Now, surely, the State, if it 
wishes to present evidence before the Inquiry has 
sufficient resources and manpower, resources available 
to it to be able to do so in accordance with the 
rulings that govern the participants in the Inquiry 


and we don't have to make a special case for the 


State. 
THE COMMISSIONER: Well, 


the ..State of Alaska has nothing to do with this 
Inquiry. I am sure these are witnesses who because 
of their willingness to co-operate with Canadian 


Arctic Resources Committee have agreed to come, they 































ne 


of easnlliw edt sent? egedusq- ne ‘Bas vont ' ane 


a — 
ye 
> 


fo aonsybs ot 2b (¢tw deeb bee gie ot haut etitial 


» 


denesy e¢edted emt ot smooe oonabive et 
7 i 
. : 2 TAMORAM > FA 1evy 


—- 
_ ™ 
a 


u 
& 


tect ot Boogest Sipin & tt 


i 
i 


= 
a 1 Li 


ii steslA 26 stsdt= ets yynornsné . 

sit ayes VR nA '.2% »yebot wino sldsiisvs sis 
aos jist go@ ot nao sd ganw ob fiw | 
tisxeun tow eed d2 eted D tud i aL 


uf tsi? priovom alna ep efiog 
2 patop ox‘*yeds al 44 Jenw to 
- 7 Het 
Seom s Ylisex mi Bu etuq 
is t2u+ sSonevbe “il SonsivaeRe fs 
> wixequag sd of ,dosd tdproidssed 
fon vets tats Xan P (ete vresel ao) 
rir’ I -~ wed? eselag , beso Sh 
fsiw pailesS ets sW¥ .paltem-dsiew | 
aid ,ylete (wool 64a lA FO stet2 A 
sti LS soaebive stneesig of Bedaiw ' 
cC29 Inst ONG Baeuivesest saeteiaids 7 


» 
webzeoon of on of ot slide tad 66 tbo 


A445 :AaAWMOTSeIMMOD BHT 
aids djiw ob od gpaidtoa eed eXaslA to ods 


_—_ 
a 


e2ened ofw sseesntiy sis onault Sve M5 
‘ —_ 

teifeas) diiw s3easqo~oo od seenpaiiw +. 

7 

yorts (embo 03 besten evel ood dim 10D esoxwe 


Zi ia i tt 7 





ACLWEST REPORTING L: TD. V Geist 


BURNABY 2, B.C. 


don't represent the State here -- 


MR. MARSHALL: Well, 


ins) 


4 they're both state officials. 

4) THE COMMISSIONER: The 
tt 

5 state isn't represented here. Well, we've heard 

é Territorial Government employees who have spoken 
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3 Government. We've heard Federal Government employees. 
3 | THey don't represent the prime minister or anybody 
10) else. 


EE | MR. MARSHALL: Well, sir, 


Le the information that has been given to me today 


14} present the position of the State of Alaska on 


5! pipeline routes, and that's in the outline of 


Le evidence that Dr. Weedon who is a state official. 


Ly? T don't want to bélabour 


the point, but it seems to me that -- 


ES | by Mr. Anthony is that the witnesses are going to 


19 | THE COMMISSIONER: Well, 

20 | let me put it this way, the State of Alaska isn't 
aaa | represented before this Inquiry. That's the -- it 
re may be that these people have been asked to come 

23 | and have agreed to come, and -- but this Inquiry has 


aut Or over anyone or anything in Alaska and if 
" they have agreed to come, as a gesture of good 


neighbourliness to assist the Inquiry, I may say 


Lae] 


that I°am anxious to hear them unless there are 
a reasons for not hearing them that are entirely 


overwhelming. 


“6 absolutely no jurisdiction over the State of Alaska 


to the Inquiry, they're not representing the Territorial 
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| MR. MARSHALL: Well, sir, 


i) 


as you kn ow there are other regulatory proceedings 


| going on at the same time. The State of Alaska is 

4 | an intervenor in the hearings before the Federal 

5] Power Commission. 

6 | THE COMMISSIONER: I know 

7| that there are other regulatory proceedings not 

8 | going on at the same time. 

9 | MR. MARSHALL: Yes, I 

10 | appreciate that. The point that I am making is I 
ia think if these witnesses are appearing and there has 
loo not been a compliancé with’ thevruliings with irespect 
| to furnishing synopsis of their evidence which I 
cad submit is the case, that we should be entitled an 
ad assurance that they will present themselves again 
16 if we ‘or other parties feel itis *necessary' to 

=| cross-examine them. 
aa THE COMMISSIONER: All right, 
i9'| whatmliamagoing.to do ib this: the -- I think Arctic 
29 Gas has in every instance that I can think of gone 
<: the last mile in complying with my rulings so faras 
22 | providing synopses are concerned. I think that 
23 | Mr. Anthony's point that it is in some respects more 
24 difficult for @anadian Arctic Resources Committee 
25 to comply with the rulings, at least to the same 
ae “ extent as Arctic Gas has done is a point well made. 
27 | It appears from what you gentlemen say that there 
2) has been an imperfect adherance to my rulings by 


29 : an ; ; i ; 
4 Canadian Arctic Resources Committee in this instance. 


Nevertheless, I want to hear these witnesses from 
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ho 


Alaska. The question whether they can be recalled 


-I propose to resolve in this way: if you decide you 


wish them recalled, I will use my good offices to 

see if they can be persuaded to return on an occasion 
convenient to them, and that is really all I can 

do. 

Pabuing their return, LE you 
do in fact seek to have them returned, then the point 
you've made is one that really can only go to the 
Werohcror tnerr~evrLuence.- = ivan noc wu “think, “ina 
POSit1On "Lo reruse toe hear them: 

MR. MARSHALL: Well, thank 
you very much, sir. I appreciate your statement and 
I suppose when all the smoke clears I may well agree 


with everything they say. 


THE COMMISSIONER: Well, there’ 


vou ‘are. 
MR. MARSHALL: Well, then 
adain I may not. 
Mie sae nOnys Can < Canty On? 


MR. ANTHONY: I wonder then 


if we can -- before we proceed to the cross-examination 


just to conclude yesterday evening, I noticed, Dr. 
Gerse, “vyourdianr t- give “trie =—"vour concluding 


statement as a result of where your views led in 


* particular with respect to the question of alternate 


routes and studies you feel might, should be conducted, 


and perhaps you could just take a moment to make 
your position known so that thete is no doubt before 


cross-examination commences. 
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i) 


fa 


an Chief 
Cross-Exam by Marshal} 


A Well, the conclusion 


that I had reached yesterday, I wrote -- I had written 


down and it reads as follows: 
"Prima face evidence exists to seriously 
consider the study of the Fairbanks 
corridor as an alternate route to 
the prime route from the view of 
wildlife proclamations." 

I, puta, brackets -that as..far,.as,.J,. can see: 
"The criterion for decisions ought 
to be the ability to replace 
any damaged resources." 

MR. ANTHONY: Thank you. 
I believe that Dr. Geist can now be questioned by 
my friend. 

CROSS-EXAMINATION BY MR. MARSHALL: 

Q Dr. Geist, one of the 
subjects you addressed was the productivity, which, 
as I understood your evidence, you say decreases 
with both latitude and altitude and you commented 
on the Yukon in effect sloping up to the St. Elias 
Mountains in the south. 

A In which case that's 
right, the productivity decreases. 


Q Just looking at these 


‘various maps that we see spread around, there are 


a number of otha mountain ranges in other parts 
of the territory are there not? 
A By all means. Yes. 


Q Dmete it not correct, 
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fi 


Ray 


6 | 


4> 


then that one must really compare altitudes, various 
altitudes at the same latitude in order to assess 
relative activities. 

A That was my very 
point, Sir: 

Q When you were talking 
about the caribou, as I recollected your evidence 
you commented on them using some otherwise useless 


plans and converting this into a source of protein 


in a form thatcould be used by man. 


A Strictlybnthropocentric 
viewpoint, yes. 

Q letake itvit, mustszbe, 
sir, because -- 

A Absolutely --- 

Q -- surely no plant is 


useless, thinking of such things is perhaps -- 


A From the human viewpoint 


Le ean. be’. 

Q Perhaps in terms of 
achieving »soil «stability andsso.on.-= 

A In this case it is also 
from the human viewpoint. 

THE COMMISSIONER: In this 
case it is what? 

A it c1s7also--rrom the 
human viewpoint. 

THE COMMISSIONER: Yes. 

A im. tiving .bo.achieve 
soil stability for your purposes. 


MR. MARSHALL: 
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Cross-Exam by Marshall 


Q Well, that interests 
me, Sir, because of some expressed concerns about the 
effects of siltation on fish =- 

A Mm-hmm -- 

Q [iS not imust a human 
concern, the stability of the terrain is important 
because’ of fish resources and various other things. 

A I agree. 

Q What I am getting to 
is it's really not fair to say that even a humble 
weed is completely useless. It may well serve 
some important purpose in -- it may serve a number 


of purposes depending on -- 


A That depends on ie 

Q -- what we are thinking 
Of. 

A That's right, it depends 


entirely on your point of view. 

Q And it may particularly 
be important in matters such as soil stability. 

A It may be, yes. 

Q Sir, you commented on 
the caribou being in a positive energy buagee on 
the North Slope and a negative energy budget in 


their wintering range. 


I gather your specialty, or 
one of your specialties is animal behaviour. 

A My specialty, sir, 
is the biology of ice age mammals, large ice age 


mammals. 
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Q Would it follow with | 
this positive energy budget on the North Slope, the | 
caribou there would perhaps be less susceptible to 
stress than they would in their winter range when 


their energy budget is a negative one? 

A Not ‘necessarily, sir, | 
| 
not atari. For the Simple reason. For instance, 


— 


a) 


1S) 


ee 


Nan 


you may be in a very positive energy budget. But 


that positive energy budget may be disrupted by something 


like mosquitoes, and when that happens we have 
mosquitoes and we know that from work that has been 
done in Russia, it can be so severe that it can kill 
tiie aninels; and wn*thaticase “of ‘course; the ‘best 
food resources in the world don't help if the mos- 
quito prohlem is a very serious problem. I should 
maybe have mentioned that,that a very important 
factor, an enormously important factor in -maintaining 
the positive energy balance of the caribou is to 


find a spot during summertime where they can escape 


the fly pest, insect pest, and there are some statements 


in the literature that strong winds, particularly 
from the sea, might be instrumental in keeping 
this pest down, that is the Russians have presented 
evidence to the effect that up to 125c.c.'s a 

day of blood may be drawn from the caribou by 
mosquitoes alone. They could be in other words 
enormously susceptible to harassment at the time 
when you would think that they are in a positive 


energy budget, on the summer range. 


Q It appears whatever the 
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degree of harassment on the summer range it is not 
so high as to prevent them from feeding and getting 
to the point where they are in a positive energy 


budget. 


A On jeber contrary, six. 
-- On the contrary, sir. The degree of harassment 
of insects, for instance, alone, before the human 


disturbance comes in, can be so high that they go 


off feed completely, that in fact they have internal 


upsets of the Ubermazim (?) which happens to be 
the true stomach. 

Q Myepelnt is. that vas 
they're using the North Slope to feed, it must 
follow, mustn't it, that they don't find the degree 
of harassment there so high so as to leave them 
to abandon that area for feeding. 

A At the present time I 
would say, yes,-that would be the case. 

Q Now, sir, i have 
reviewed your curriculum vitae and note that you 
are an expert particularly in sheep, that you've 
done a great deal of work on mountain sheep -- 


A Yes -- 


Q You have films and books 


and numerous articles to your credit -- 

A Yes, 

Q And I am told by-.my 
advisors that you are considered to be a leading 
expert on sheep, and it's with that in mind I note 


with interest your comments as to their resiliency 
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Cross-Exam by Marshall | 
and non-susceptibility to disturbance by human 


activities. In that I would like you to elaborate 


One cratwa DWts sat. | 


A Gladly. Did i not make | 
a proviso? Non hunting? 

Q You may well have, sir, 
the hour was running on. | 

A Well, that's a very im- 


portant ‘one 


That is a very, verv 
important proviso. If you do not hunt these animals, 
they are incredibly resilient to human disturbances, 
as long as they can find out that human beings do 
not disturb them in any way, shape or form, or for 
that matter they will very soon take advantage of the 
presence of human beings and some of our agualitatively 
best sheep populations happen to be in highly aan oa 
areas. . | 

Q Such as 2 


A Banff National Park at 





the Timberline Hctel where the mountain sheep take 
advantage of road cuts which have been seeded and | 
fertilized, take advantacge of seeded and fertilized 
lawns take advantage of tourists who are there with 


’ handouts, take advantage of ski slopes, cleared and 


with first class forage available, yes, sir, that's 





your first class moutain sheep. 


0 That's where we have 


all the accidents with the tourists travelling eon 
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tame sheep. 


A Yes, we do have, as a 
matter of fact the point is, that I would like to 
put is; if you have sheep and humans coming into 
contact and these animals are habituated to the 
human beings I would be afraid for the human beings 
after awhile, not for the mountain sheep, because 
to be slugged by a lamb is the equivalent of being 


slugged by a twenty-pound sledge hammer. 


Q Well, it is an experience 


I wouldn't welcome, I am sure. 

A I haven't welcomed it 
either, I have been slugged twice. 

Q Entakesit ythen.that 
you are not particularly concerned about construction 
activities taking place near sheep populations, 
provided men aren't out there with rifles taking 
shots at the animals. 

A Thatwmasjaimostscorrect. 
I would have to add another proviso to that, and 
that is that the construction activity doesn't start 
at once. In other words, you can go and you can, if 
you start it gradually, the animals will return and 
it depends very much on the kind of behaviour that 
human beings do show at the construction site. 

Q Well, with, for example, 
pipelining -- 

A Mm-hmm -- 

Q And there are survey 


crews that go in first and stake out the line and so 
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on and then clearing crews and then the major con- 
struction activity follows after that with the Cer ee 
I take it then that this could give them an One curr ea 
to observe what was going on and they wouldn't, in 

your judgment, be frighteneed away? | 

A Wellijganotweurtbe that, 
again there's a“few too many "if's" involved in this. 

It has to be a relatively slow process of aclamitiza- 
ton, end then the habituation.does set in and the | 
animals do in fact ignore, or for that matter, 

even take advantage of the human activities. 

Q What about noise, sir, 
they seem to be able to adapt to noises as well? 

A Absolutely, they do 
adapt to noises very well. They dislike intensely 
very loud noises, byt if these luud noises are 
repetitive and are associated with a positive 
stimulus they adapt very readily to it. They will 
stand within six inches of trucks moving Bye sie | 
miles an hour, 

Q Really? 

A Yes, and will just 
side step these trucks in order just to be missed, 
and one of the lambs that Iknew, for instance, 
suffered the tragic accident, his horn grew two inches 


| 


*too large, and his head was taken off, he miscalculated | 





one day. I would like to point out that this was 


known for the last ten years. 


Q I see, well, then I 


take it that a compressor station wouldn't really 
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1} Cause you great concern then in the point of view 

2) of sheep? 

3 | “8 A Not at all. 

4) O Sheep could learn to 

5 | live with and like compressor stations. | 

6 A Yes, absolutely. : 

‘| Q What about aircraft 

3 flightsi,,.Ssi x? 

a A That depends again on | 
i9 the rate of overflight and the behaviour of the | 
14 | aircraft. You just can't simply make a statement | 
oe about, well, they're going to habituate the aircraft. 


If you go and buzz these animals regularly, you 
14 | ing facts aref®goingftorcause avery, ‘not only severe 
disturbance, I would say, you are goingto cause 


at a severe loss in the productive effort of these animals, 


oS because you are going to cause a jack up in the cost 
6 | of living to an éxtent that is unbearable and 
0 | untolerable to these creatures. : 
20 | Q Well, this is really 
23 | a harassrent I suppose. | 
22] A Oh}, ves rt “rs harassment. | 
3 | Q -- or maybe an over 
24 eager biologist wanting to get closer to study them. 
25 A It's not the over eager | 
“5 | biologist, but I have been on many flights where all | 
2 of a sudden I found myself in the position of being 
23 over mountain sheep because of over eager pilots 
2 trying to get close, trying to take photographs or 


27, just trying: to be friendly to me, showing off their 
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mountain sheep, you know, bzzzzzz --- 

Q SLY, if the 
pilots behave themselves do the mountain sheep or 
do sheep generally be seem to be bothered by air- 


GYrart overtlights? 


A Sir, do you realize that 
you have made quite an if? "If" the pilots behave 
themselves. I have more confidence in the nature of 


sheep than in humans. 


Q I see. Well, if -- 
A If we lived in a perfect 
world, yes, they would not -- they would not mind 


the aircraft flying over. They will, depending on 
the rate of overflights, that's the whole problem. 
Poey wlth do .intco Clitis, they are going to show all 
sorts of signs of excitation, they are going to stay 
in cliffs away from feeding areas for awhile and 

this is an important point because we talked about 
energy budgets, and to these animals energy is a 
difficult thing to get and it is very easily lost and 
harassment costs a hell of a lot of calories. 

Q I suppose in your 
extensive studies that you've carried out in the 
Yukon on sheep, you've had opportunities to observe 
them behave in the presence of aircraft. 

A Yes, I have. 

Not so much in the Yukon. 

Q ANG ac Lt correct 

that if the aircraft is not harassing the sheep 


your observations would, be that the sheep seem to be 
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“ tolerate that type of activity? 


A Well.,.as I said, it 
depends on the rate of overflights. If you have 
airplanes flying all day long, steadily over the 
animals they ignore them completely, of course. 

Q Well, in your judgment 
if there were two or three flights per week at 
a thousand foot altitude over the sheep, you think 
that would be an intolerable disturbance to Dall 
sheep? 

A You know, l wish, 1 
could really answer that question, give you a nice, 
definitive ansvrer, but that requires a study, in 
this case, which unfortunately has not been carried 
out for the very simple reason that in order to 
carry this sort of study out would require some 
special things and I would like to testify.to that 
Amie losbate later, but believe me, cir, 1 would 
like to answer that question. 

| Q itare st, in any 
event you are much less concerned about infrequent 
straight overflight than you would be with harassment, 
that = follows, 

A Onsthe contrary, it's 


just these darned infrequent flights that I am con- 


. cerned about, because it is the rare phenomenon that 


excites animals, not the frequent, not the common, 
not the predictable. It is the unpredictable and 
rare that stimulates anxiety, pardon me, pleass, 


this is a human term, but which does seem to relate 
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excitement, excitation, which is a more physiological 
term. 

Q And that would be, say, 
the first occasion in which the animals came into 

aECrare 
contact with an’ overflight? 

A It may be a repeated 
occasion, it just is rare;erough and the point is 
how rare enough, that we don't know. 

Q I see. This is something 
that hasn't been studied. 

A No. That hasn't been 
studied -- pardon me, the principle has been studied 
many times, it's the psychological principle I am 
referring to, many, many times. It is a well estab- 
lished principle, but it hasn't been studied in the 
case of mountain sheep. 

Q Do, L faimivitconc fude 
from your remarks, sir, that insofar as sheep are 
concerned, you are not really that concerned with 
pipeline construction? 

A On the contrary, 1 am. 
ivam. (Lam sitting right snow -=-setiwould be: agnnight- 
mare for me to consider the Fairbanks -- not the 


Fairbanks -- the Fort Yukon Corridor, for instance. 


The way the thing has been laid out, the pipeline 


‘has-been laid rout, it's, and I am afraid, Ihave 


to assume a road here, because we are in mountainous 


terrain, I am terribly afraid for the last decent 


populations of Stone sheep for instance that are in the 


Yukon Territory and the Glenlyon Range -~- 
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THE COMMISSIONER: That is the 


Fort Yukon route. 


A mhat is. the hort Yukon 
route, correct. .sl was, asked.a_general..question and 
am responding just to give him a specific example. 

I would be terribly frightened because of the popula- 
tions in the St. Cyr Range which would be effected 


in that case as well, for the populations in the 


Dawson Range, as a matter of fact our last populations 


prhat 
live right along the rivers would be effected by 


Piatto YUKON «<COLELdor, I am quite afraid 
for these animals, because they are not moving 
Into parecasthateis close sto hunting, in this 
case, and I don't think that necessarily these areas 
ought to be closed to hunting but I do believe that 
wild sheep are a resource that ought to be utilized. 
) Do I understand from 
your comments that your concern would be with 
regpect to any permanent road that might give 
access to hunters in these areas and the populations 
might be decimated? 
A J. would say to hunters 
in combination with hikers, in combination with 
all sorts of other activities because it strains 


the ability of an animal to distinguish between 


"aman with a rifle and a man without, and we are 


talking here a bit about the synergistic effect 
too. 
Q I wonder, sir, if 


you could tell us, moving from the topic of sheep, 
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something about your work with caribou. 

A My work with caribou, 
I have been able to Bpeee ve Caribou in the years 
of 1961 to 1963 while I was studying Stone sheep 
in the Spatsizi of Northern British Columbia. 
The caribou I was observing at that time, not working 
with, I was working witi, mountain sheep primarily. 
Caribou I observed, very interesting animals, so I 
have spent some time looking at them, are the 
Osborne Caribou and ever since that time I have 
maintained°an interest in the Osborne Caribou and 
wherever I have gone in the Yukon on my trips in 
ceonnectioniwith ISB VPsCeT.er havelalwaystkept careful 
watch on the animals and their signs. 

I have reviewed the work 
of the biology of caribuu I think reasonably well, 
for the very simple reason that I am intensely 
interested in that animal. I have told you that my 
interests are the ice age mammals and the caribou 
is a splendid example of ice mammals and it is for 
this reason that I have gone through various litera- 
tures in order to and match it against my own 
observations, in order to obtain, let me call it, 
the adaptive syndrome of this animal. I have written 
that up and I will be perfectly glad to provide it 
‘for you, that work. It is{in oneof ourtreperts: 
It's in the Wolf Lake report which is cited in 
my acurrichlum vitae ;sthat report Iowill gladly ‘let 
you have a copy of. 


.Q Sir, are there other 
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Cross-Exam by Marshall 


studies that you have undertaken on caribou that -~- 


just checking through your curriculum vitae I didn't 
really notice particular studies on that. 
A No, £ havernot under- 


taken any other studies except for the conceptual 
studies which means that I have been attempting 
to make sense out of diverse, unrelated opservations 
and tried to put them into a logical framework 
and I think I have succeeded in doing that. 

Q This hasn't found its 
way yet into a paper. 

A Teenas sound its 
way definitely into a paper and I intend to 
publish this, except that this Inquiry came along 
somewhat early, I never thought that you would. 
have liked to have that verified in essence by 
my peers. I have no hesitation to submit that 
though to peer review, nonewhatsoever. 

Q I am sure we'd be in- 
Peres leq Simesnaving a) lookvat it, six: 

ft take wit then from your 
remarks that you are familiar with the literature 
pertaining to caribou that is available? 

A I would say I am 
quite familiar with it, yes. 

Q Would that include any 
of the work done by Renewable Resources in the 
last number of years pertaining to the Porcupine 
Caribou herd? 


1 A I have read that part -- 
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yes, I have read some of that work and I have not 
on the other hand read every single detail of the 
work that has been,done, rather I have limited 

myself to those areas that would at any one time 
be of particular interest to me and I would like 


io ‘Stace @tnac «fl hope “to testify ‘of this’ ata *later 


date. 


Q L take “it’-therir “work 


has been available to you, 


A Yes, it has been avail- 
able, yes. 

QO Sir, you mentioned the 
40°mile herd which -- 

A Yeo = dtd, 

Q == previously occupied 


parts of the south Yukon and has since disappeared. 
My recollection was that you stated that the 
herd extended into the -- in part into the east 
Yukon, MacMillan River and Pelly Rivers? 
A Into the MacMillan 
River and Pelly River, yes. 
Q PeaMeyis ts WOnGertng, Sr! 
how you were able to establish that the caribou 


in those areas were part of the 40 mile herd. 


A tes simply onthe bags 
of the syndrome as a whole. The information that 
I obtained was from one of the long time residents 


of the MacMillan-Pelly “Rivers area, the van Biber (?) 


family, and they did discuss with me when I brought 


up this matter, because, I was quite interested, 
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BURNABY 26.8... 


I whether in fact the migratory caribou at any time 
> | did show up in the McArthur Rance, because the McArthur 
| Range happens to be-one of our -- one of the areas 
we have proposed as an ecological reserve and it is 
5 || one of the areas where we spent a considerable amount 
al of time in. For this reason I tried to interview 
7 people that had lived in that range. How do we 
know that these are caribou of the 40 mile herd? 
9 | Wemionat, SOL counse. NOL any more, 
a: Q There are no specimens 
to be examined so as to verify itthat way? 

A mne only thing that: you 
Canssay iis that I trust fully. the statement by 
wet a man who has lived a long, long time in the McArthur 
Range and makes the statement, yes, they are the 
smaller caribou, and quite different from the large 
caribou, of course I know what you are talking 
about, because I know what caribou -- what mountain 
caribou look like versus what the barren ground 
Caribou look like. I don't think there is a hope 
here of confusion. I perfectly trust these people. 


Q The reason I raise this 


is the information I had from my advisors was that 
ther were mountain caribou in this area. 
a5 A Tiere are 6 t4 jal. 
mountain caribou.in this area, yes. 
i) But how does a mountain 
1g | caribou differ from a barren ground caribou? Is that 


the question that you are asking me? 


9 O NOpmeies dtd ts ask, that 
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1) - question. 

21 THE COMMISSIONER: Well, I'}l 
| 

3 | ASK. 

: A By in large the 

S| mountain caribou tends to be a larger animal which 


6 has some diagnostic features on the antlers and the 


7 rump patch as well as the colouration involved. 


» inerdartivculty with) Caribou 
| on the other hand is that I don't think when you 

10 | seeone animal, let us say, or two animals, that you 
tL] can very readily at a distance make a statement 
12 | as to exactly what you are seeing, so you have to 
13) start looking around for such characteristics as 
14] dropped antlers, for instance and see whether for 
15| instance the antler tends to be round, or whether 
16 | it tends to be flat in the beam; the flat antler 
an tends to be more diagnostic of the woodland -- 
18 | not the wocdland caribou -- yes, the woodland caribou 
19 | definitely, the mountain caribou. There are also 
20 | suen tringeras the overall formation of the antlers. 
21 | For instance, the Osborne Caribou by in large in the 
£e | bulls, they tend to have a short beamed, rather heavy 
23 | beamed antlers with a relative large number of 

24" points. They are in their antler structure somewhat 
25 intermediate between the woodland caribou, which 
26 | ‘have shorter and flatter antlers still, and more 

a} spread than the barren ground caribou which tends 
28 | to have veo tall antlers with a palm or just a 


25 || series of points sticking ‘out atthe top. 


Now, the manner in which 
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1]. barren ground caribou were distinguished at the time 


| when they in fact met woodland caribou, is strictly 


ho 


on the hasis of size, also the colauuration of the 





3 

4 barzren, ground,.caribou, tended, to have a little bit 

5 | more white on the side and tended to have a slightly 
6 larger rump patch, and in fact we have here one 

7 of our chief experts on caribou, sitting, who has 

8 | written in fact a very important work on this line 

9 | which is still being used. 

10 | Q He wasn't referring to 
1) me, Sir. 

12 | A No, I was referring 
IPE te Di seBantLeld.whowis.one.of.our pioneers,;in the 

14 | studies of caribou. 

ne Q I take it that it is 
16 somewhat of a difficult task for a layman to identuty 
1?) various types of caribou from the description that 
18 | you have given. 
19 A RE you tjust “look tat 
| one caribou? 
oe Q Yes. 
pa A One at a time? 

Es Q Yes. 
oe A Yes Abut trot sLrOai t 
25 ii is when you have the barren ground caribou and 


abe * the mountain caribou in the range at the same time. 

FF Q Or if you have a specimen 
seal to examine. 

oe A Even that I would con- 


Sider is difficult except in a very, very clear cut 
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1 | case. For instance, I don't know what the dickens 


iy 


=) 


pe 
os 


wl 


is sitting in the centralized range today. I don't 
think enough specimens have been shot and examined 
to really give a very good,sound statement on 

what happens. 

Another trouble is that 
caribou like any other large mammal tend to change 
shape and behaviour as a function of the range 
and actually the environment that they live in, there 
ateea lot of troubles anithis line. Taxonomy is not 
an easy subject. 

Q SG ust oetting back 
if we can to the disappearance of the 40 mile herd. 
I'm informed that the herd is alive and well and 
living in Alaska. We were discussing briefly earlier 
the biological, the work of Renewable resources and 
what you might be interested in taking a look at, 
given your interest in caribou is volume seven of the 
Biological Report series. It's entitled "Distribution 
and Movements of the Porcupine Caribou Herd in 
Northeastern Alaska 1972." 

A What page is it? 

Q There are several 
pages. The fizst that you might be interested in, 


sir, is page six, figure one which gives the 


‘approximate location of main caribou herds in 


Alaska and you'll note in the legend that -- 
A How old is that figure, 
that table? 


Q The report is dated 
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1 

| February Of 71974. 

7. A No, sir, 1 am asking 

"| about the distribution of caribou in Alaska. On 

4) whose work is that based? 

5 Q I am told it is based 

6 on Hemming's 1971 work. 

ry A Okay. 

ey Q The legend shows the 

| location of the 40 mile herd. The second figure | 
10} in that volume at page seven gives the caribou 
aa regions in Alaska and adjacent Canada from Skoog, 
oad Eek OL Ot) 91968, | 
ae A That's right. 
14 | Q And then there is a table 
LS | at page eight which gives shifts in the distribution 
of both the Porcupine caribou herd and also the 
ie 40 mile herd. The 40 mile herd's history br : 
a distribution being dealt with from the late 1800's | 
aa through 1964. You might be interested in taking a | 

| 
| look at those references, sir. | 
ag | A Thank you. 
22 || Q Excuse me just a moment, | 
| 


sir. 


MR. MARSHALL: I think, sir, 


wn 


| those are all the questions that I have. 


—_ THE COMMISSIONER: Thank you. 


Mr. Hollingworth, any questions? 


MR. HOLLINGWORTH: No questions, 


{ | 
PAG) H | 


Mr. Commissioner. 


THE COMMISSIONER: Mr. Bayly? 
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BY 2, B.C. Cross-Exam by Bayly 


CROSS-EXAMINATION BY MR. BAYLY: 

Q Dr. Geist, because it 
was late last night I just wanted to make sure that fi 
had got clear in my mind the thrust of your concern 
on the Porcupine Caribou herd and if I can go over 
three points and ask you if I interpreted your 
remarks correctly and the first of these is, I under- 
stand, the north slope, for the purpose of caribou 
and other animals and birds is a very productive 
area for the period of time that it is used as a 
feeding and breeding ground. 

A PhateLrs «correct, six. 

Q And that for that reason 
thateit toocritacal to interrupt migrations of, -say, 
the Porcupine Caribou herd when they are on their 
way to the ground because it is so necessary for 
them to rebalance their food supply to keep them 
healthy animals -throughout the year. 

A WeSo- ci, Gends co} iagnec 
with that statement. 

QO And you base that on 
the, for example, study that was done in New Zealand 
where interruption can be caused to these animals 
by certain mechanical and other means which will cause 


them to stop using a range and that is the reason 


wtorethat kind of concern ~thatwit.could-happen. 


A It is based on a much 
more extensive body of knowledge than that. It is 
based on examination of work plus work whiah I have 


carried out myself on highly social animals and the 
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manner in which migration and movements in fact take 


“| place. I have published them, that. 
3 a Q ALLY right. “Now, 
4, tne one wing that 1 am Noe "sure whether you went 
il 
S| into yesterday or not is that for the purposes of 
6 their winter range, now food is sparser, is it also 


as critical to disturb them while they are wintering 
as it is to disturb them on their summer range? 

7 A Yes, sir, 2t 16. 

13 | Q And that would be for 

Li} different reasons, I take it? 

Le A No, it is for -- yes, 


Le well, different reasons in the sense that it is the 


+ 
— 


Same reason 180 degrees reversed. In one 


os case you are preventing the accumulation of material 


Lo and I spoke of energy and the form of fat, minerals, 
17 | vitamins;. probably protein as well; and in the 
13 other case we are talking about the expenditures of 


these materials, so you could hasten expenditures 

of the winter range and we do have a pretty good 
2 understanding Of, 2 would”™say, mortality of the bulls 
sod which tends to be highest when they are forced to 


expend their budget prematurely. 


AS QO NE: fight, one Of the 


: concerns that I have with regard to the Porcupine 


26 ‘Caribou herd is whether or not there has been any 
a7 | investigation into the caribou and their relation 
oo to"their™range in’ this respect. Is there’a way of 


i determining how many caribou there should be in the 


Geant Porcupine Caribou herd’ in order to maintain the 
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herd, because I think that is a critical question 
if any kind of development -- 
2 A SIr, you have opened 

up a bag of bees, literally. That is one of the most 
difficult, difficult questions to answer that I know 
of. In fact, I don't think that there is any answer 
at present available for it. I am aware of various 
attempts at modelling with computers the size, the 
optimum sizes of herds, but I can only state at the 


present time I must be ignorant on that. 


Q PAT oaiahts. Intake’ it 
from what you have said earlier that you have -- 
you are very well read on this subject and can we 
assume then that the state of that particular area 
of research is at a very simplistic or low level? 

A No, you actually 
stated it right out of my heart, but I am not sure 
that other colleagues would agree with it. I 


| 


thenkei bfis? | | 


Q Yousgthinkcitgiseatua very 

low level? | 
A Yes. | 
Q And would you say that 


that is a critical thing to know to understand whether 


or not this particular Porcupine Caribou herd could 





withstand certain disturbances and still recover. 

A inetheryultimate sense, 
yes. In the approximal sense I am afraid we.are | 
going? towhave® tosrun bysthe: seat, off our) pants, at 


times, yes. Because we really don't know how 
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caribou herds expand and even go to extinction at 
times, althoughhunting is a factor, . disturbance 
somehow is a factor, but we still have a long ways 
to go to understand those functions and mechanisms; 
and disturbance and expansion of movement and 
geography of the caribou is not dependent at all 
on the population dynamics, at least that is what 
I expect at the present time. 

MR. BAYLY: Those are all 
the ‘questions I have, thank you. 

THE COMMISSION R: Mr. 
Bell? 

MR. BELL: I have no 


questions, Mr. Commissioner. 


THE COMMISSIONER: Mr. Veale. 


CROSS EXA THATION BY MR. VEALE: 

Q Dr. Geist, there are 
a number of routing considerations that arise out 
of some of the statements that you have made and 
you may or may not be in a position to comment on 
further routing matters and please advise. 

For example, you stated that 
further study of the Fairbanks corridor is merited. 
YOu are aware, I assume that the intention of the 


Applicant is that a supply lateral from the Mackenzie 


‘Delta would come across the Dempster Highway, 


A That ’sright; 
Q What is your comment 
on that because that goes over one of the most 


important overwintering grounds of caribou? 
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A Sitijeua J. have. not 
made it, clear.I woudd like to.do it, right: now., -.I 


have not that much ,quarrel with the pipeline down 


the Mackenzie from the viewpoint of wildlife, that is, 


from the areas of my own competence. I have a 

heck of lot of quarrels with it going across the 
North Slope as well as that so called Mackenzie spur 
down to Dempster and if there were two evils I would 
have to choose between, I would vote against the 
offshore route. 

THE COMMISSIONER: You mean 
the coastal, route, 

A The coastal route. 
Pardon me, the coastal route, yes, the prime route 
to,.Prudhoe. Bay. 

MR. VEALE: 

Q You are taking the 
position that the lesser of two evils would be to 
come down the Dempster Highway then, is that a 

A Lihete, to .damit it, 
yes. 

Q There are also caribou 
involved on the Alaskan side of the Fairbanks 
corridor as well. Is that another case of the 
lesser of two evils? 

A Yes, of course, because 
as it said in the -- and as it indicated yesterday, 
I assumed that the damage.will have in essence been 
done already by the Alaska Highway and the Alyeska 


route. 
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Q Is that the position 
then that you would apply to the existence of 
small mountain herds or woodland caribou along 
other areas of the Fairbanks corridor as well? 

A Yes, indeed, I would 
because as I said the disturbance, or for these 
animals at least, has already taken place. They 
do cross the road periodically, but you do have 
to go off the road some distance in order to meet 
them. 

Q A position then, if 
I can return to the prime versus the Fairbanks 
route, would be that -- are you making a judgment 
call when you state that passing through the calving 
ground is more serious than passing through the 
overwintering ground of the Porcupine herd? 

A to iernOte just.) Gne 
calving grounds,’that is what I wastrying to raise. 
teeas, not gust calving  grotnds. It is the nursery 
area and it is not just a nursery area of the 
Carepou.- lc 1s a nursery area: for a lot of other 
creatures as well, and what I am afraid of is 
exactly such things as oil spills taking place in 
that area, activities that are well beyond the appli- 
cants' control, although I have not the slightest 
Goubt of the very best intentions of the applicants, 
nonewhatsoever. 

MR. VEALE: Thank you. 

THE COMMISSIONER: Mr. Goudge. 


CROSS-EXAMINATION BY MR. GOUDGE: 
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Cross-Exam by Goudge 


Q Dr. Geist, dealing 


with your answers to both Mr. Veale and Mr. Bayly, 


because of the state of the art concerning population 


in caribou herds, are you prepared to venture an 
opinion as to the effect on net productivity of 


the caribou herd of the prime route along the coast? 


A Sir, there are so many 


ifisaanethat, equation, that 1t.would take a very 


great number of years of very intensive studies 


to determine that because just simply the fluctuations 


of weather alone can mask or enhance unfairly 
whatever effects the prime route may have. I am 
afraid, yes, that there is going to be an effect, 
in essence a decrease of the herd probably due to 
loss of range, possibly due to loss of energy due 
to excessive movements in one way or another, but 
I would like to talk .about this in some detail at 
another date, if I may. 

Q Yes, sir. Dealing 
with the I.B.P. sites which you have shown me and 
which are shown on the map, just so I'll understand 
it, have some but not all of those proposed been 
dealt with by the government and set aside by the 


Government? 


A Not gatoall, six. “rhe 


* only thing -- what we have from the government is 


a statement of support in principle by the Minister 


of Indian Affairs and Northern Development and 


Mr. Buchanan. We have a committee -- the Government, 


pardon me, has set up a committee at the present 
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Cross-Exam by Goudge 


time which is asking us to submit individual proposals 
and these proposals will be dealt with and eventually 
we hope that ecological reserves will be established 
in the Yukon and Northwest territories. 

My main reason, however, 
in bringing out this map is regardless of actions 
taken by anybody, there are some areas in the 
Yukon Territoryswhich? we would like to bring to the 
attention of the Commission that we as a panel have 
considered very valuable indeed. This is the opinion 
of a group of scientists that have been working, as 
I have said, for the last seven years in this area 


and we venture this opinion that regardless 


whether they will ever obtain protected status or not, | 


these are some areas that require special consideration 


and we hope we rely on the good judgment of the 
Applicant, and he has demonstrated these in the past. 
I am just delighted to say that we have had very 
good co-operation from oil companies and I think 
that the Applicant has done very well indeed on the 
prime route. 

Q None of the proposed 
I.B.P. sites have received official protection, 
am) Decorrect intthat? 


A Yes -- well, some of 


‘the I.B.P. sites are within the national park 


now. I don't know what the status of that national 
park is, Kluane National Park, i believe it 
should be established very soon, but permanently there 


are some I1.B.P. sites inside it and of course they 
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| are protected, but they will probably receive a 

2 special status within the park itself. 

3 | a Q Yes, on the basis of 
4| your general views concerning your area of expertise 
5 | you have said that you prefer the Fairbanks route. 

6 | A Yes yaw co: 

71 Q You have some diffi- 

3 | culty with the other routes. 

| A Well, at the present 
10 | time, prima face evidence. 

tly Q Could you deal with the 
12 | ranking of the four-routesythatjwe*havertalked. about 
13] on the basis of their compatibility with the proposed 
14] I.B.P. sites. What would you say your rankings 

15] were? 
mee A Totally out--- 

ak I would say,to me, good heavens, you are asking me 
18 to choose between the devil and the deep blue sea 
19 | at times, and I would put it as follows. I would 
20 | prefer the -- if a gas pipeline were to.be built, 

21 | I would prefer the Fairbanks corridor, above 
22 | everything there comes nothing for a long time and 
23 | I would say the prime -- pardon me, not the 
24 | prime route, but the next one below it -- 

95 | Q The interior route -- 
26 | : A The, anterior. route, 
27| yes, would be next and I have a very hard time 
28 | making a value judgment between the prime route 
29 | ands the-w.Foxrt »Yukonsgroutes 
30! Tie And you would . hold to 
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Cross-Exam by Marshall 
that ranking in light of the rating of the effect 
on the I1.B.P. site? 

6) A Let merputuae, putoit, 

I would say yes with one qualification. I will 
fully agree that my knowledge, my expertise is 
limited. There may be factors that further investi- 
gations will reveal which will cause me to change 
my mind. I haven't seen them today and what I 
am claiming is that the prima face evidence at the 
preseent time permits me to make only this qualified 
statement that I have given to you. 

MR.FGOUDGEserThank you, 

I have no more questions. 
CROSS-EXAMINATION BY MR. MARSHALL (CONTINUED) : 

Q $ir, just one question 
arising out of this last couple of questions. Mr 
GOudge was asking you, I understood him to be 
asking you to évaluate the various routes as they 
relate to I.B.P. sites. 

A Ohyellanm sonitys=-= 

Q I was wondering 
whether your answer was that or whether it was an 
overall evaluation. 

A I am sorry, it was 
an overall evaluation. 

Q What about the routes 
mitebation tosthesivB aPsisittes AmArevthere conflicts? 

A Well, let me put it this 
way, some of the I.B.P.sites that we have selected 


are representative sites that can be duplicated 
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Cross-Exam by Marshall 
Cross-Exam by Goudge 
elsewhere and the beauty of the I.B.P. site, in 
Fact, iIn- Connection wWtth “a pipeline’ is that it 
gives us a magnificent Spporcumicysfor’ study." tSo 
frdid not===" 1° hope" not-—“ but’ maybe’ I did’ faimply 
rather’ strongly,*> that’ I-meant: that ItB.P. Sites were 
to be avoided. Oh, no, not necessarily. It depends 
on the indivudual sites involved. 
CROSS-EXAMINATION BY MR. GOUDGE (CONTINUED) : 

3, Perhaps then I could 
ask vou, Sir an cerms ‘ofthe 1 vB .Pe* sites which 
you've proposed, would your ranking of the routes 


differ from the one you gave me earlier? 


A No. f don"t fehank'so. 
MR. sGOUDGE= Thank you. 


THE COMMISSIONER: Any 


re-examination? 


MR. ANTHONY: No re-examina- 


TiO. 


THE COMMISSIONER: Before 
vou go, Dr.“"Geist vand ‘perhaps'*since Dr. Banfield 
is still with us, he might feel free to comment 


on this too. 


Dr. McTaggart-Cowan was 
a witness back in June, I think it was. He said 
that this Porcupine Caribou herd was one of the 
last four great herds on earth, and the Fairbanks 
corridor, if that were adopted, and there were 
to be no coastal or imMcerTon routes that is; PE 
American gas were to be taken out on the Fairbanks 


route to the United States and some other system 
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A.W.F. Banfield 


were used for taking Mackenzie Delta gas out, the 
whole object of this’ evidence we've heard the 

last day or two seems to be to demonstrate that 
those arrangements would offer a much better chance 
of preserving this herd. Now, Dr. Banfield I think 
disputed that yesterday at least in some measure and 
so did Mr. Hemstock, but that is the theory that 

Mr. Anthony is advancing. 

Now, two of those other 
herds are in Canada, I understand and one in Alaska, 
ie, thats right? 

A ie chink sso peyes.. 

Q Do you have any comment 
Cnnthat. opr. Banfield? 

ALEXANDER WILLIAM FRANCIS 

BANFIELD, 
resumed, 

WITNESS BANFIELD: “A Sir, Iam 
at somewhat of a disadvantage, you realize, in my 
position before you. I am not sure what I am entitled 
to ak I think my evidence has been misinterpreted 
bin, YOu, ir. 

Q Weljs fines ifs it hasi, 
please comment now. I hope you don't mind, Mr. 
Marshall, -= 


MR. MARSHALL: No, sir, 


“Imeertainiyrdon'tas 


THE COMMESSIONER: Dr. 
Banfield is one of the witnesses who is going away 
and whether he's -- Scotland is just about as bad 


as Alaska, the writ of the Inquiry doesn't run there. 
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A Well, I don't think 
that any of the legal counsel here asked me a question 
exactly the way that YOU,dI 0. sis ws whys f have 
trouble in recognizing your summary of my evidence. 

@) Well, forgive me. 1 was -~ 
it was a kind of shorthand and I fully intend to read | 
and re-read your evidence, and I remember your 
evidence well, but it seemed to me though that 
Dr. Geist was saying if we took the Fairbanks route 
and avoided the coastal route and the interior route, 
that would be best all round, without trying to put : 
Queharper point On at than that, and at any rate, | 
you go ahead and comment. We are all fresh this 
morning and -- 

A Yes, I am .a good deal 
fresher than I was last night or this morning, 

Ishould correct myself. 

Two. havyesa small technical 
argument with Dr. Cowan's testimony. It was a | 
mere lapse on his part, it is not the fourth largest 
in the world. In fact documentation presented by 


Dr. Calef incan E.P.b. report “which Dr. Cowan 


was uSing would indicate that there are several 
herds in Siberia that are larger. What he really meant! 


to say was that it was the fourth largest in North | 
‘America. This is a small technicality. 
Q Yes. 
A And I understand now 


that you are asking me to comment on the relation- 


ship of some new alternative that you're proposing? 
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A.W.F. Banfield | 
| 
1] 
| Q NOP 10,008: am not, 
A forgive me, I am not. Let me put it this way; I 
| have no doubt that’ Dr. Geist and you would agree that | 
oF the Porcupine Caribou herd is a biological resource 
>| that ought to be preserved. 
6 | A Ony very definitely so. 
’ Q And, [-am sure that 
| everyone in this room agrees with that. Leave the 
>| Farrbanks route” out of “1t.- The Significance of that | 
ea route that's being put forward here this week appears 
me to be that among other things, some of those other 
a things, such as the wishes of the 61d Crow people 
= are to be weighed very seriously, but among other 
py things, it offers less interference with the herd 
saat we are told than the coastal route or the interior 
‘s route would. 
| Now, all I am asking you 
+ I 
aa is,as someone who doesn't have the knowledge of 
_ Dr. Geist and you, what other herds of caribou that : 
aa are comparable exist in North America and the 
a rest 'Of@the world ; 
ae A Well, there are several 
id others, ever in Alaska’s” Of course there.is a larger 
sad herd, and that is the Western Arctic group that 
25 | 


will be menaced by any major development in the 


Naval petroleum 4 reserve. If there is a develop- 


ment of that field, that will be a primary impact 





upon that very large herd. Prudhoe Bay is actually 


on the margin of that herd and that herd, I think, 


Cantcarry? on= without -— 4 
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| 

1 

1} Q Prudhoe Bay is on the 
{| 


ho 


eastern margin. 


*| A Yes, sir. Elsewhere 

i 
4 | the Bluenose Lake herd which is the next herd immediately 
a 
a to the east and occurs in the Horton River, Anderson 


River down to, summering up on the coast there and 


wintering down north of Great Bear Lake, that herd 


8 | has had a remarkable resurgence recently and I am 

9 | now just offering a comment on one of the alternative 
a routes*that has, I felt hopefully,»we would be 
11 | discussing today, was to move the corridor, the | 
12) Mackenzie Valley Corridor some distance eastward. | 
ah There’ were two proposals’, one was east of Franklin 

#S and one was the edge of the shield, and the evidence 

Lo supporting these of course was more in the area 

26 | of terrain and I just wanted to point out that there 

17 | was no attempt in Dr. Rhodes presentation ‘to 

18 | evaluate it environmentally and there would be 
19} very severe concern expressed by wildiife biologists 
eo) that any route in that area would move right into 
att the heartland of another important caribou herd. | 
ay Q How many animals are | 
a3 there in the Bluenose herd? | 
24 | A Well, ‘sixpoh.am-divul- 
a ging somebody else's information. I learned it only | 
ey ' a few days ago in Inuvik. The estimate is 100,000. 
a7 Q The same size as the 
=e Porcupine. 
28 A Approximately the same 


ae size and it seems to have grown, Dr. Geist was 


> Rey @ 
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1 speculating on, we don't know why, maybe from bleeding 


ho 


Off from the next herd over whichis the Bathurst 








3 | herd, but the Canadian Wildlife Service who are the 
a authorities in this area are not sure that they 
5 | can identify an equal loss in the numbers.of the 


oN 


Bathurst herd and there is a strong feeling that it's 


7 | an internal growth of the Bluenose herd. 


oO 


I don't mind responding 








| really to your question about alternatives, and 
10 | as, ishad to)give a correction. to.some.of.my previous | 
11} evidence, when we are discussing all these Pater eaten 
a | I am perhaps not quite quick witted enough, but I | 
i3| always lose sight of all these long lateral legs and 

Pe so that when somebody talks about the Fairbanks 

15 | Gor nidotels Condmtopsamplisticiyatix.ainto, this 

16 Alaska Highway thing and I -- 

17 Q Well, I ttink that we 

| 

13 | have been discussing the Fairbanks Corridor essentially 
19 | on the basis that it would take Prudhoe Bay gas and | 
20 | that some other system would be used for Mackenzie | 
21) Delta gas and that there would not be a Dempster | 
22 | Highway leg coming down to join it at Whitehorse. ! 
23 My understanding of the evidence of the panel last 
24) night was that they proceeded on that assumption, 
295 is that right? | 
26 : Rae ee aa nc in 

aa terms of Dr. Thompson's panel? 
28) THE COMMISSIONER: Yes. 
29 | 7 MR. ANTHONY: I am nct sure. My © 


| understanding certainly is -- their comments may 


ike = 
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RoW eee ban: veld 
EOE a Aa 


have been in the same context as Dr. Banfield's. 

THE COMMISSIONER: Well, 
carry on, De. Banfield. 

A Well as far as on 
your model, which now I understand, -- 

Q Well .2t, 1S not. my 
model, I am just trying to see what everybody 
1S Orivaing at. 

A Well, a hypothetical 
situation, there is no doubt but what that would 
be a happy event as far as the Porcupine Caribou 
herd would be concerned. 


Q Welly) £ don £ -- i hope 


you const think that Loam intolerably ignorant of these 


matters, but so muchhas been said about this Porcupine 
herd .that I am curious to know to what extent 
Canada is so to speak the trustee of this animal. 


We . have the Porcupine herd, the Bluenose herd, 


do we have any other herds that -- were they threatened , 


would they lead people like Dr. Geist and yourself 
to be as concerned as I am sure you both are? 

A Well, it is a matter 
of degree of concern. I think that Dr. Gesit can 
speak for himself. I think he would be equally 
concerned if the Kaminuriak herd was threatened 

“by polar gas -- pipeline proposed down the west 

side of aden Bay. He can speak for himself. Thre 
are other herds and they have threats perhaps ahead 
of them in their futures. 


EAC) Dr. McTaggart-Cowan saic. 
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| four great herds in North America... You. said. the 
jhe Porcupine, 
Western Arctic, the Bluenose, and you mentioned 


to 





3 | one that inhabits the Keewatin, and what did you | 
a daklrtehat rhera? 
5 A Well, no, this is Kaminuriak. 
| iimasignamed gafter, the .lake ;jthat,they fawn around. Oh, 
7} dear, it gets into some dreadful English construction. 
3 | It is not the fourth largest, The Beverly Lake, 
9 | Bevenly herd gwhich .is;more»in,the.central area is 
even larger and this is perhaps the best known 


of all the herds historically because it was ina 





pathway of exploration across the main part of the 


barren grounds. 

14) . Pibave difficulty “in 

15! being less concerned or less interested in any herd. 

I As for the responsibility, I think we share it 

equally with our neighbours from Alaska, the 

moral responsibility to preserve this fantastic 

19 | resource which J. agree with. I believe it was | 
Dr. Leonard who aad that «bt. 9is.uasite, only rivaled 

| in the Sarangetti Plains., it. is..something, like | 


that. We share that responsibility and because of | 


its relative isolation up unfil only recently, perhaps 


there is, as Dr. Geist in explaining his interest in 


r f 
La 
eres 





5 | Pleistocene large mammals, perhaps it has a slight 


| 
.edge on someof the other herds that have karned, | 





27 | they're accomodated to withstand heavy human, Native 
utilization during their post Pleistocene history. 
5 | may I say a couple more words? 


i 
o| Q Yes. 


Phey 


.AHIz 
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A The Yukon Native -- 
1| Q €ouncithofeYukon 
2 | Indians. 
3| A Cox .ieittThey had a very 
4 interesting map on the wall which indicated that 





in fact the density -- I would like to be a lawyer 
someday, I'd like to question Dr.Geist on this, 
but the density of human population appears to have 
been greater in the southern Yukon, I would have liked 
to have asked him whether he thought that the 
density of human primitive populations was an indica- 
tron Of productivity, buttwe'll talk aboutmthisimin 
the corridor, but in any event I think it indicated 
that the Native pgpulation in the northern Yukon 
has been light and you can also say in the contiguous 
areas of Alaska. Historically and prehistorically 
the population seems to . have been fairly thinly 

scattered, and I believe that the Porcupine 
Caribou herd has.had this most advantageous history in 
light utilization, whereas the Eskimo populations 
along Hudson Bay anda long the Arctic Coast eastward 
and the Indian populations on the treeline have 
traditionally harvested an appreciably larger 
percentage of the other herds that we have been talking 
about. 

Q One thing that you said. 

I suppose someone will come along here during the 
course of these hearings and say, "Well, the “Porcupine 
herd, even if we do interfere with it, we have still 
eae ee other herds. You mentioned that the herd 


in the Keewatin might well lie in the path of a 





~ appt | | 
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| pipeline from the high Arctic along the west coast 
2 of Hudson's Bay. I got that right 1 
l | 

3 | - A Negi, sir. | 
4) Q And that is a herd of 

5 comparable numbers to the Porcupine, is it? 
6 A I am not very good | 
E at retaining numbers. Perhaps there is enough 

8 | documentation lying around. It is in a number of 

9 | tables. I think it is smaller. I think it is | 
sal 80,000 or 90,000. 

ri Q iL sees» DoO-you want 

lo | to answer that question that Dr. Banfield -- | 
i : WITNESS GEIST:. A. The | 
a} size of these various caribou herds? I don't know -- 
Lo) Q the one about the -- 

16 | A Oh, the human populations, 
i? yes)ethere;iseone,thing that: is.absent fromthe | 
18 | map, the . Eskimo settlements on the coast. | 
19 | F Q Well, I think that you | 
20 | both should have been lawyers. 

Ras . THE COMMISSIONER: Well, | 
22 | thank you, Dr. Geist, very much, and I hope that ! 
23 | you will be able to rejoin your familyon your holiday.| 
a4 (WITNESSES ASIDE) | 
25 | MR. ANTHONY: Mr. Commissioner, 
26 | ‘we propose next to call the two witnesses from : 
27 | -Alaska. One point that my friend Mr. Marshall | 
28] mentioned before that perhaps we could settle | 


eS | before they give evidence and that is, with respect 


| 

| 
30 to the atatement to Alaska's position before the PLP. 

| 
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W. Parker 


In fairness to the witness, I should say that I asked 
them to include that because I thought that it would 
be of assistance to the Inguiry to at least have on 
record what the position is that the State has 
taken, and I indicated that they would be filing 
the statement they filed -with the F.P.C. and I 
assumed that that would therefore give everybody ample 
notice of what they were going to say. 

Now, from their point of 
view they are not here to defend or argue the case 
before the F.P.c. There will be ample opportunity 
for that argument at the p.psc. They are merely 
here to have this information before the Inquiry as | 
background. If my friend is going to object to 
that information coming in, I would -- it is coming 
in at_my request, not the State's, and if he 
wishes to take a strong point on that, the ‘witnesses 
may be prepared -to forego that, but I would think 
that that sort .of information would be of assistance 


EO Si. 


THE COMMISSIONER: Well, 


carry on. I don't think thatetheresis any aproblem 


here. 


MR. ANTHONY: Dr. Weedon and 


Mr. Parker. 





ROBERT B. WEEDON, 
WALTER PARKER, sworn. 


MR. ANTHONY: Mr. Commissioner, 
| 
the panel you have before you are two gentlemen 


who are here at the request of the Canadian Arctic 


| 
' 
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| 
| Resources Committee to provide this Commission with | 
2 some information of the sorts of considerations ! 
3 that they kept in mind in dealing with the question | 
‘| of alternate route selection and we have asked them | 
>| to appear not as advocates of the State's positinn 
i as much as giving an indication of the sorts of 
Z| consideration and the sort of things that they 
BY kept in mind so that we would have that as back- | 
>| ground to our deliberations here. | 
a The gentknan with the | 
au | natty polkadotted shirt is Dr. Robert Weedon, and 
oa the gentleman beside him is Mr. Walt Parker. | 
Ps Peruaps) 4 wat) Start with the™introduction of Dr. 
~ Weedon. 
ey DIRECT EXAMINATION BY MR. ANTHONY? 
a Q Dr. Weedon, a Webrachical 
a note outlining your education and experience was 
“ circulated with your synopsis of evidence. I wonder 
i | 
cad if you would just highlight that synopsis so that | 
20 


| we have an indication of your background and 


education. 


WITNESS WEEDON: A_ Thank 





you, Russ, and Mr. Commissioner. I am a down east | 
Yankee from New England, born and raised in 
Massachusetts, obtained a degree in wildlife conserva- 
“tion from the University of Massachusetts and a 

second deqree in wildlife conservation from the 
University of Maine. I had a longing all my life 


to go both north and west. My first very short move 


pecistanel from Massechusetts to Maine was northward. I then 
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1 went westward quite a long distance and spent 








two Years at the University of British Columbia, 

a student of Dr. Cowan's, working with ptarmigan 
and my studies with ptarmigan brought me into the 
north |countryenalespent .aiyeanoinel®58idand '59 
teaching biology at Washington State University 
while I was preparing for several great events in 
my life. First of all to come to Alaska to make 

my home permanently, secondly to wait for my 

wife to get finished with her work at the University 
of British Columbia so that we could -- my proposed 
wife -- and then we could get married, and third, 
to make my major move northward. 

I made that move northward 
in July of 1959 and have resided in Alaska ever since 
for this following 16 years. I joined the Alaska 
Department of Fish and Game the year after statehood 
or during that game year, and worked for the Alaska 
Department of Fish and Game as a research biologist 
fromcduwly cof 1959 to vAugustcof 71969. dineAugust 
of 1969 I was much concerned about the very rapidly 
changing events, and oil and gas resource discoveries 
and the very clear probability of rapid growth in 
Alaska's population. I sought a somewhat different 


base of operations, I left the Alaska Department 


‘of FIsh and Game and I left my biological studies. 


I worked for nine or ten months as an Alaska repre- 
Bentative for three conservation groups, the 
Alaska Conservation Society, the Sierra Club and 


the Wilderness Society. I discovered one of my many 
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failings was that I am not a supersalesman which 
is one of the demands of that particular job and 
I decided to try yet another forum. I joined the 
University of Alaska in July of 1970 as a Professor 
of Wildlifé Management . I also decided at that 
time that I did wish to continue my thinking and 
studies in the br@der field of natural resources and 
the character and nature of Alaskan society both 
present and future. Accordingly I had a joint 
appointment at the University with the Department of 
Wildlife and Fisheries,with the Department of 
Land Resources and Agricultural Science and with an 
institute that -we fondly call the Institute of 
Everything, which is the Institute of Social, Economic 
and Government Research at the University of Alaska. 
When Governor: Hammond was 
elected last November or perhaps it was December, I 
am not sure when the final count came down, Governor 
Hammond asked me to join his administration as the 
Director of a new division of policy development and 
planning which is in the office of the Governor and 
serves mainly as the provisor or the provider of 
recommendations to the Governor on matters of policy 
and the provider of information for planning purposeé 


to all of the 15 or 16 line agency or departments of 


‘the state government. I have been in that position 


since Janyary fisst of this year. 
MR. ANTHONY: I believe, 
also, Dr. Weedon, that you are a member of the 


Alaskan Environmental Advisory Board, would you 
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describe what that Board is and your responsibilities 
there? 

; A I was, am not now, a 
member of the Alaska Environmental Advisory Board. 
That was a board -- is a board of citizins appointed 
by the Governor to advise the Department of Environ- 
mental Conservation, now one of the major line 
organizations or agencies of state government. 


When I joined state government, however, it was 


inappropriate for me as a state official to be on that 


board and I resigned. 

Q I believe you also 
are a consultant with the joint Federal State 
Land Use Planning Commission. I wonder if you 
could describe that Commission and what its functions 
are. 

A The joint Federal State 
Land Use Planning Commission for Alaska is a body 
set up Ferroding a provision of the Alaska Native 
Claims Settlement Act of 1971. The joint Commission 
as its name indicates is a combined body of represen- 
tatives of the federal and state governments for the 
purpose of seeing to it that the Gary complicated and 
occasionally ambiguous or conflicting provisions 
of the Alaska Native Claims Settlement Act were 
discussed openly with federal, state and Native 
organization officials. The Commission was to 


provide a forum for the mediation of any conflicts 


that arose. It was to provide a mechanism whereby in- 


formation on resources which of course were critical 
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to the selections of land by each of the parties, 
state, federal and native groups, critical to the 
selection of these,lands by those groups. The joint 
Commission has also served as a mechanism for 
holding public hearings on policy matters such as 
the transportation corridors questions, the matter 
of new methods of handling mineral exploration and 
development in the State of Alaska and many similar 
kinds of issues that surround the resolution of 
both native land claims and the management of lands 
by state, federal and native organizations. 

Q hanks sO.» « Mr. 
Parker. Again, you've had a biographical note that 
has been circulated with your evidence and both 
will be as exhibits in this Inquiry. Will you 
please highlight your education and experiences in the 
State of Alaska. 

WITNESS PARKER: A_ Yes, 
after service in World War II i served briefly with 
the United Nations, arrived in Alaska in December 
of 1946, attended the University of Alaska, with 
an undergraduate degree in history, a major in 
anthropology and later, much later, did graduate 
work at Maxwell School for Public Administration 


at Syracuse University, a degree in political science, 


‘and at the Sino- Soviet Institute at the George 


Washington University. 


After leaving the University 
of Alaska in 1948 I moved into the Alaska bush, 


lived for nine years at Lake Minchumina Alaska. 
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i where I worked for the Civil Aeronautics Administration 


~ 


ra and did some field research for the then Nasent (?) 


Ww 


program in wildlife management at the University of 








| Alaska and many other things such as charter flying 
5 | and the host of methods by which one maintains a hayes | 
2 } in the Alaska bush, especially during those years. 
a I moved to Anchorage in 1957, 
a went to work for the Federal Aviation Administration. 
a With them I began as an air traffic controller, 
10 | wound up as their evaluation officer, went to 
rf Washington, D.C. in 1966 with the same organization 
a and took a position in System Requirements, returned 
an a to Alaska in 1968 as Planning Officer for the Federal 
14, Aviation Administration where my primary responsibility | 
ei was North Slope operations. The move from there 
16) to the Federal Field Committee for Development Svan 
17 in Alaska where I was the senior staff advisor with 
8 | special responsibilies and transportation and co- 
el | ordination of environmental programs. 
20 | The Federal Field Committee 
2 was eliminated by President Nixon inl971. I left 
ee the Federal service, went to the University of 
23 Alaska as a research associate. In the Institute of 
age All Things which Dr. Weedon referred to previously, 
an Social, Economic and Government Research, and also 
oa ‘worked in the sea grant programs primarily in law 
any _of the sea and international fisheries matters. 
| 
af Last year when the state 
pes pipdine office was set up I moved from the university 
30 | 


ae to work in the state pipeline office as DIrector of the 
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technical staff which was the staff that had the 
primary responsibility for design review of the 


Alaska Pipeline on state lands and as environmental 


consultant to the Governor on general overall 
environmental concerns affecting the pipeline. 

In Degember Governor Hammond 
asked me to be Commissioner of Highways which I 


accepted and which I have been involved ever since. 


Q Do I understand correctly ' 


that part of the functions of the Commissioner of 
Highways is to act as the engineer, shall we say, for 
the state and the other departments? 

A The Department of 
Highways represents most of the Engineering strength 
in the state structure and the more complicated 
engineering problems for the other departments are 
handled by contract with the highways, yes. 

Q Thank you. | 

Mr. Commissioner, Mr. Parker 
just flew in by chartered plane this morning to be 
with us and his statement is now being photocopied. 
I would -- am prepared to have him proceed with 
the statement in advance of its copying or -- I am 
instructed that it should be just a couple of 
moments, so I am in your hands in that regard. 

THE COMMISSIONER: Well, 
let's see now, we'll adjourn for maybe fifteen 
minutes and have a cup of coffee and then start: 


with a clean slate. 
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hee WET AE POR THING: |. -TD. R.B. Weedon 
i W. Parker _ 
inecnret 
\ 
a (RESUME OF ROBERT B. WEEDON MARKED EXHIBIT 175) 


bo 


(RESUME OF WALTER PARKER MARKED EXHIBIT 176) 
(REPORTS FELIED ON MARKED EXHIBIT 177) 
(PROCEEDINGS ADJOURNED FOR FIFTEEN MINUTES) 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


THE COMMISSIONER: Well, 
ladies and gentlemen, let's take our seats and we 
can hear Dr. Weedon's presentation. 

MR. ANTHONY: Mr. Commissioner, 
copies of Dr. Weedon's position have now been distri- 
buted to the participants and one has left with 
you and Miss Hutchinson and therefore it's filed as an 
exhibit. 

(PREPARED TESTIMONY OF DR. ROBERT B. WERDON MARKED 
EXHIBIT “1:78) 

MR. ANTHONY: Dr. Weedon, would 
you perhaps commence with a description of what 
environmental criteria were used for route evaluation 

and the significance of these criteria. 

WITNESS WEEDON: A_ The en- 
vironmental criteria which were applied to the Alaskan 
Arctic Gas Pipeline Company route alternatives 
represent Our most critical concerns for the immediate 
midterm and long term environmental impacts of the 


proposals. These criteria or our judgments on those 


‘ criteria are themselves based on a familiarity with 


the Alaskan portions of the proposed routes and an 
assessment of the environmental problems which may be 
anticipated on the basis of Alaska's experience with 


northern development. 
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The specific criteria are listed 
below here, I will come to those in a moment. fost 
of these relate directly to at least two of the route 
alternatives and so I would like to discuss them in 
a general context to avoid repetition and because I 
understand that details of these environmental factors 
and concerns are most appropriately given at a later 
stage of the Inquiry. Among these factors, first the 
nature of river and stream crossings, the alteration 
of stream hydrology, the quality of water and the 
necessary borrow pits for the extraction and use of 
gravel. 

Number two, permafrost con- 

ditions, the factors being the slumping, subsidence or 
mass wasting or heaving of soil and other permafrost 


degradation phenomena. 





Third, the alteration of wildlife; 


habitat and other disturbances to wildlife which may 
cause detrimental behavioural or physiological 
responses. 

Fourth, the significant 
changes which mayoccur to or irreversible commitments 
of lands which by the nature of' the change or these 
commitments, eliminate future planning and management 
options. 

Number five, revetetation of 
disturbed areas and the requirements for continued 
maintenance of revegetated and disturbed areas. 

Number six, the consequences of 


repair and maintenance activities and of the non- 
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1 removal or removal of the pipeline when its use is 


fh 








b= 
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no longer needed. 

¢ Other criteria are to be in- 
cluded as they relate to specific routes. For 
example, avoidance of traditional calving or over 
wintering areas for caribou as well as other critical 
wildlife habitat areas, the association of routes 
with populated areas, that is, areas of human populatio 
and settlement, the association of routes with es- 
tablished transportation facilities which Mr. Parker 
will largely dwell on, the avoidance of existing and 
prospective wilderness areas, the location of 
borrow sites for gravel mining, and the availability 
of water for both domestic or settlement use as well 
as for snow and ice road construction and other 
developmental uses. 

Now, in the course of my 

testimony I would like to use and table a number 
of exhibits and I would like to take a moment to 
explain those, Mr. Commissioner, to the members 
here. The first of the exhibits is the Alaska -- is 
one of a series of six volumes proposed to provide 
a fairly detailed regional atlas for the State of 
Alaska. The particular regional profile which I have 


here, and it's of particular interest, is the Arctic 


- region and I will table this report, this profile, 


leave it with the Commission. It's replete with both 
text and statistical and illustrative material, both 
photogrpahs and maps which outline to the best of 


our current knowledge the existing situation in the 
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| Alaskan Arctic with respect to both natural factors, 


ie) 





- of ecosystem with which you are dealing. On this 


climate, soils and so on and developmental factors 
such as engineering constraints and possiblities, 
settlement patterns, transportation routes, local 
government and so on. 

The second of the exhibits 
which I would like to table is one of a long series 


of volumes produced by the staff of the Joint Federal | 


State Land Use Planning Commission in Alaska which 

I described earlier. This particular volume of the 
set called resources of Alaska is a regional summary 
of resources of Alaska, once again with both text and 
tabular and illustrative material about the resources 
of the State of Alaska. 

A third exhibit is a map 
produced by the Joint Federal State Land Use Planning 
Commission for Alaska entitled,"Major Ecosystems of 
Alaska." Th e-.information used to indicate ecosystems 
on that map is largely the distribution of different 
kinds of plants, the vegetation cover,and so all of 
the different colours on that map indicate different 
kinds of vegetation which reflect soil and climate | 
and which then in turn are the basis for the distribu- 


tion patterns of different sorts of animals and hence 





by using vegetation you can indicate an entire type 


particular specimen of that map, I have added the 
approximate routings of the TransAlaska gas pipeline 
proposed by El Paso Gas Company and the several routes 


that have been discussed at these meetings, these 
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1} hearings as alternative routes for the TransCanada 
7m || gas pipeline originating in Prudhoe Bay. 
| 
3} A.fourth map is: visible now 
4 on this board and it is»a land status» map, of.Alaska, 


5 | produced in 1974 by the Bureau of Land Management of 


6 the United States Department of the Interior. I 


7) might add that the status of lands, that is, the | 
3 patterns of land ownership in Alaska are changing | 
7 far more rapidly than the mapmakers can keep up with | 
10 | them, so when you look at a map of this sort you have | 
7 to ask what was the date of the information and how | 
| 

ce much has changed in the hours or days or weeks since i 
13 | then. However this map will give you an approximate | 
14 | . idea of the state ownership, the federal ownerships ! 
A> and the lands designated for eventual transfer in | 
16 | fee simple ownership to both regional native corpora- 
1? | tions and village corporations. 
1a! . The fifth exhibit which I would 


19 | like to table now is a draft environmental assessment 
20 | written by the, State,of. Alaska, recently.this) spring 
oii for a proposed Beaufort Sea or Beaufort Islands leasing 


program in the salt water just offshore of Prudhoe 





23 | Bay. The exact title is "The Proposed Beaufort Sea 

| | 
24 Near Shore Petroleum Leasing Report", and this | 
a6 | report discusses with particular reference to a | 
26 | - proposed oil and gas development, it discusses the | 
27 | environmental factors of that fairly large stretch 


of coast mainly from Flaxman Island at the mouth 


i of the Canning River westward to the mouth of the 





30) © Colville River, that being the area in which the 
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Inecnier 
state was considering a petroleum leasing activity. 
I think that the Commission will find these documents 
of some use as thew procesd ineatheirhkinguiry. 

THE COMMISSIONER: Thank you 
very much, Dr. Weedon. Those will be marked in 
due course. We appreciate your taking the trouble 
to bring them with you. 

MR. ANTHONY: Dr. Weedon, would 
you go on to explain the significant land use con- 
Siderations which you perceive as pertaining to the 
available route option. 

A The proposed Alaskan 
Arctic Gas pipeline Company pipeline system will 
establish or would establish a new pipeline corridor 
in the north, that is, there is no existing pipeline 
corridor in use within northern Alaska. There is 
an existing pipeline withdrawal and I think that that 
has probably beén mentioned before at the hearings. 

I might just take a moment just to point that out 

on the map. That withdrawal was made several years 

ago and was an attempt during the time of consideration 
of the Alaska Native Claims Settlement Act to make 

sure that there would be an eastern trending exit 
fornatural gas or oil out of Alaska if one were needed, 


that is, no land problems or problems with land 


“ proprietorship would stand in the way of the use of 


that particular corridor, because it has been withdrawn 
by theitfederal government. 
@) And that corridor, am 


I right, is the location of the proposed Interior 


\ 
| 
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Route for the Arctic Gas natural gas pipeline? 
A Yes, that is correct. 
Associated with this proposal 
is the establishment of new air and possibly or 
probably road transportation in Alaska where none 


now exists. Development of gas pipeline, road and 


air transportation net associated with the gas pipeline 


will promote the future establishment of related 
facilities and possibly including new oil and gas 
pipelines. The location of the proposed pipeline 
corridor facilities could in turn lead to the develop- 
ment of oil and gas within the Arctic National 
Wildlife Range as well as the Beaufort Sea Offshore 
Province specifically and could influence the develop- 
ment of the entire Alaskan arctic coastal area inclu- 
ding Naval Petroleum Reserve Number 4, which lies 
to the west of the Colville River and encompasses 
approximately 23 million acres. 

Accordingly, the proposed 
Alaskan Arctic Gas Pipeline Company system would have 


a Significant impact on statewide land use planning 


as commitments will have been made for both transporta- | 


tion and. population distnibutions an the Arctic prior 
to the development of a land use plan or policy for 


the Arctic and let me say here that neither the state 


‘of Alaska nor the federal government has any firm 


and qwell,.acticulated, Arctic. policy or Arctic land 
use plan. 
In Alaska we have a type of 


local government, two types of local government. 
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Those of you familiar with the system in the other 
49 atates probably know that we have a system of | 
municipal governments and a system of county government$ 


an those states. In Alaska we have many settlements | 


which are not incorporated and have no government. We 





have some settlements that are incorporated as 

municipalities and then instead of counties we have 

boroughs and these boroughs range in size from 

ragner small in the case of the Anchorage borough, 

to very, very large ones in the case of the North 

Slope Borough, and in fact the North Slope Borough 

encompasses essentially the entire land north of 

the crest of the Brooks Range, right all the way 

across from Cape Lisburne to Kaktovik, Barter Island. 
The North Slope Borough, a 

brandnew local government entity in the state of 

Alaska, has accepted the charge of area wide planning, 

platting and zoning. This new borough, however, is in 

the formative stages of preparing a plan to implement 

these responsibilities and as of next week I will be | 

going to Barrow to talk with the local people about 

how far they have progressed in these plans, but as 


yet, not only have the state and federal governments 





no land use plans for the Arctic, but neither has 
the local government entity. 

Q Perhaps you could assist 
ussDy. explaining what, “platting” is. 

A Platting is simply the 
expression on maps of the boundary lines of proposed | 


land ownerships and the:exact layout of access md so | 
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Kaktovik has not recieved title 
to lands it selected under the provisions of the 
Alaska Native Claims Settlement Act. 

THE COMMISSIONER: Excuse me, 
where is Kaktovik? 

A Kaktovik is on Barter 
Island, it is the native settlement on Barter Island 
right almost at the Canadian border. 

Thus, we don't know right at 
the moment what effect any of the proposed Alaskan 
Arctic Gas Pipeline Company routes would have on 
land use planning by the Kaktovik people. 

The proposed prime route crosses 
an area of state ownership for which no land use 
plan has been prepared. This area in the Prudhoe 
Bay and vicinity, is developing rapidly into major 
petroleum exploration and extraction area under 
the overall direction of the state as landowner and 
the North Slope Borough. The proposed gas line would 
increase the likelihood of exploration and leasing 
of state owned lands offshore from the Arctic National 
Wildlife Range. Perhaps I should explain to the 
Inquiry that in Alaska under the Statehood Act, the 
State of Alaska received title to all lands from 

.mean high tide mark to the three miles out 
from the shoreline, thus the State is the owner of 
tide lands and submerged lands immediately outward 
from mean high tide. From there -- from that point 
three miles outward to a point twelve miles outward, 


the federal government assumes proprietorship. 
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There are then major implications to overall state 
land use planning of the proposed system because 
the pipeline system could commit state owned gas 
for example, for export without use elsewhere in 
Alaska. The state retains the ownership of twelve 
andone™ half "per cent of) all natural ‘gas produced 
on state lands in the state and this we call our 
royalty gas and if there were a system proposed for 
the use of gas out of Alaska in the north, it's 
extremely likely that this gas and the royalty gas 
would have to be exported with no chance of use any- 
where in the State of Alaska. 

The Executive Mandate for the 
Arctic National Wildlife Range is to protect uniacue 
wildlife, wilderness and recreation values. On 
December 18, 1973, the Secretary of the Interior 
recommended that the existing Arctic National Wildlife 
Range and 3.76 million acres to the south of the 
proposed Alaskan Arctic Gas Pipeline Company system 
be established by the Congress as a new 12.7 million 
acre Arctic National Wildlife Refuge. It was further 
recommended by the Secretary of the Interior that 
within three years after the status of the existing 
range was changed to a refuge by the Congress, that 


the Secrectary would submit his recommendations on 


-the suitability or non-suitability of the area for 


inclusion in the National Wilderness Preservation 
system. 
Counsel, would it be desirable 


for me to explain briefly the National Wilderness 
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Preservation system? 

QO Perhaps if you could so 
we could get an idea of the effect of this classifi- 
Gation. 

A Mr. Commissioner, in 1964 
an act was passed by Congress in Washington es- 
tablishing the National Wilderness Preservation sys- 
tem. That system was comprised at that particular 
time of 54 specific areas encompassing 9 million 
acres, none of which are in Alaska, that regardless 
of their former ownership, whether they were in 
national forests or whether they were in national 
park or some other federal ownership, they would 
henceforth be units of this National Wilderness Pre- 
servation system. They would remain roadless, they 
would remain with a very minimal ‘amount of resource 
development activities, the purpose being then to 
preserve for al] time the wilderness character of 
those lands rather than subjecting them to the 
alternate managment strategy of so-called multiple 
use. The Act also left open for future congressional 
designation any further federal lands which met 
the requirements or the standards of the Act, and 
it has been proposed that many millions of acres in 


Alaska be placed by Congress in this national 


.wilderness system, and the Arctic National Wildlife 


Range, possibly to become the National Wildlife 
Refuge would be recommended for that kind of status: 
permanent designation as a wilderness area. 


Accordingly, the proposed 
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pipeline system, the alternatives at least which 
cross or impinge on the present or expanded Arctic 
national Wildlife Range, would pre-empt wilderness 
designation of this part of the Arctic Wildlife 
Range. I say that because pipelines are an  incon- 
Sistent feature with respect to wilderness. Any 
area that had a pipeline crossing it would have to be 
excluded from any area designated as wilderness 
by definition. It's often facetiously said that 
Congress's definition of wilderness is a place where 
the hand of man has never set foot. We consider the 
impact of the prpoposed pipeline crossing of the 
Arctic Wildlife Range as a major and adverse impact 
on land use planning for the Arctic Wildlife Range. 
There is no comprehensive land 
use plan in existence for gathering lines and pump 


stations for the Prudhoe Bay, Kemik, or Kavik 


fields or for the connection, interconnection of those 


fields. There is no plan for relating these fields 


with Petroleum Reserve Number 4 to the west or poten- 


tial oil and gas fields to the east. 


The Marsh Creek anticline, a 


fairly well known and tantalizing geological structure 


which is in the Canning River and Marsh fork areas, 


mainly within the Arctic Wildelife Range, and the 


‘ Beaufort Sea are both considered to have very good 


potential for substantial oil and gas deposits. The 
Marsh Creek anticline according to some geologists 
could approach the size of the Prudhoe Bay field 


itself, while the Beaufort Sea Offshore Province is 
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| ; 
considered by the state of Alaska to contain estimated 

2 | Speculative reserves of 2.7 billion barrels of oil 

3 | and 13.5 trilion cubic feet of gas. Arctic Gas 

4 | recently predicts that the proposed Alaska Arctic 

5| Gas Pipeline system €ommunications, pipeline, air- 

6 | fields, and port areas) will stimulate exploration 

vy and development of oil and gas alomthe Alaskan 

e| Arctic coast. 

| Assuming that there are 

10, Significant deposits of oil and gas discovered in the 
ii Marsh Creek anticline and the easter Beaufort Sea, 

12 | it will be necessaryyvto construct an extensive system 
13] of gathering lines from wells to pump and processing 
14 | stations, roads and living quarters. These develop- 
15 ments would be on a scale comparable to Prudhoe Bay 

16 | depending on the ultimate size of the new fields. 

17 | These new facilities would be located within the 

13 | western and northern portions of the calving 
19) grouds of the Porcupine Caribou herd. It is further 
20 | assumed that any major network of gathering and 
21 pump stations would connect to the Alaskan Arctic 
22 Gas Pipeline Company facilities at the closest reason- 
23 | able placeminstead,of)the initial,facilities,, now 
24, in existence at Prudhoe Bay. Accordingly the proposed 
a5 | pipelire would adversely affect land use planning 





- within the Arctic National Wildlife Range and as a 


worse case conditions could result in severe losses 
to the Porcupine Caribou herd converting its 
traditional calving area to an interconnected maze of 


wells, feeder lines, processing plants, pump stations 
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1} and housing facilities. 
2 In summary, the impact of the 
3 | proposed prime route is considered to be severe and 
4 adverse since it commits land uses in the absence 
5 | of a comprehensive statewide or regional plan. This 
6 | is especially important since the proposed pipeline 





‘lat invades the only remaining large area on the Alaskan 


8 | Arctic Coast where human activities are not already 
9 | pronounced or where land use commitments have not 
f 
10 | already been made which will increase activity. 


It should be possible if no 
52 || pipeline system is built across the Arctic National 


| Wildlife Range to establish an ecological reserve 


14 | system for the Arctic that will provide areas for 

15 | future studies and serve as an ecologic base from 

6 | which to monitor changes brought about by future 

17 | developments elsewhere in Alaska. 

18 | . Construction, operation and 

19 | maintence of the proposed natural gas pipeline and 

20 | subsequent industrial development within the Arctic Na-, 


tional Wildlife Range, would greatly reduce the value 
Deh of that area for inclusion in a research natural 


area system since much of the development would 





24 i substantially modify existing natural conditions. 
25 | Q I wonder then, with 
26 jj - these considerations in mind, if we could proceed 


with the consideration from your perspective 
28 || of the ecological features of the various routes, 
! perhaps starting with the prime route proposed by 


30 Alaska Arctic Gas. 








east 
































ails to sosqmi odd \yremeee at > 
bis siover ado BSexsBienoo at ED LR 
exneseds eft nk sear Boel ajimmos #i sonte estevbs 
sit? .oslg Lsneiper to sbiwesete sviensdexqnoa 6 to 
oniloqiq bspegetq sda oonie jnstvooms yifsioeqes ai 
asxesiS s4% ao seve epyel palaismet’ yino Sdx eebevat 
visevis ton ste soitivisse nemud eretw tesco aisozA 
-on eved etnentintés sen Bost stedw x10 Besomvonortg, 
.vtivites seseront fliw doldw sbam nsed iideits 

on tt sidiesoq ad bigeoria at 





fenortsei aigedA edt eeotos Sl led wi Medeye salfeqiq 
avises1 Sacbpolooe na dabidedas oF spre stifpriw Ts; 
-to* ezeets sbivetg lilw #649 sisozA edt 102 meseye | leit 
mort saéd Sivelcos ns sé evaded bab gotbhese’.sxvsu2_ fe 
S:usvi yd teods 4itpvord aspaedo tos nom of dottiw yor 
_siesiA ai etsdwoale a¢nsmgolsyob f 

bas stotgs1sqe ,n0is5NTsanoD — Sorgs Ve 

‘n6 anilediq asp Isiwdsn beesqodg Sdd To soneitnism 

-s3 cldo7A o49 airtiw tuemqgofeves Istudavbdt dneupeadye 165 
sulav sit soviet yloserp Sleow ,agnsf-eT£(bLiw [snokt | 
‘stutaq doxpesex sat aobay Lomb tot ‘sets Ssd3 0 
Sluew tmemqotovel sift Yo dom somts medeye Bet6 
-ancliisnos Lowen paljeixe ytibom yitetsnszedva 
ativ sett xebaow Tg Ne ene, 
besoorg Sivas ow LE \ Br 





banarpeanin: a 30 
ie aoe 


7470 


ALL WEST REPORTING L-TO. 
BURNABY 2, B.C. R.B. Weedon | 
W. Parker 
In Chief 
i: A For approximately the 


ho 


first othirdeor the, route, to the Canning River, 











3 i the pipeline would, cross fairly flat, treeless, 

4) arctic coastal lake and pond-dotted plains. This is 

5 || typical wet tundra of the Arctic Coastal Plain | 
6 | province which is described in some detail in the | 
7 | Arctic Regional Profile on pages 14 - 123 and | 
aI in the Resources of Alaska volume, both of which I 

9° tabled previously. | 
10 | The west bank of the Canning | 
ri River is the western boudary of the Arctic National 

12 | Wildlife Range. From this point the proposed route | 
13 | climbs to an elevation of approximately 400 to 500 

14 | | feet and continues easterly through gently rolling 

iS} foothill country to the Canadian border at milepoint 

164 | 195. The vegetative characteristics of this moist | 
17 Pungrasceqion et yo. cally iofuthesArctic Foothills: pro- 

16 | vince are also described in the Arctic Regional 

19 | Profile and in resources of Alaska Regional Summary. 
20) As the route traverses these | 
21 regions collectively known as the North Slope, it 

22 | intersects all of the rivers and streams between 
3 Prudhoe Bay and the Canadian border. These surface | 
24 drainage systems and the less well-defined drainages 

25 | play an important role in Arctic tundra ecology | 
mt - due to the dry climate of the area and due to the 

37 | persistent permafrost which inhibits subsurface | 
23) drainage. 
29) Permafrost is continuous along 

30 | this route, although an active layer of surface ground 


| 
| 
i | 
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overt 
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which thaws during the summer months is an important 
feature. This active layer may be any where from 
one half of a £EeR HO five feet in depth. 

Areas without permafrost 

or areas where it has been deeply thawed are found 
under or near bodies of water. THerefore, because 
of the changing mnditions along the route, the 
pipeline will pass from zones of solid permafrost 
to permafrost free areas innumerable times. 


Natural disturbances to 


permafrost such as lake drainage, fire and solifluction | 


upset the delicate heat balance. Human activities 
that disrupt vegetation include vehicular traffic, 
the placement of structures and excavation. The 
thickness and general insulating qualities of the 
organic layer and the ice content of the uppermost 
layers of permafrost are probably most critical in 
determining specific impacts. 

All disturbances in permafrost 
areas will have long term effects on permafrost 
regime. Short term effects result during such major 
activities as construction when the surface layer 
is pulverized or removed and ice rich soil is exposed 
to direct radiation of the sun and/or new sources 


of water. Modification of the heat balance almost 


‘always causes degradation of the permafrost layer. 


If a high ice content area is involved, subsidence, 
slumping, gullying and the establishment of new 
drainage patterns may occur. Once initiated, perma- 


frost degradation is difficult to arrest until a new 
































insdsoqmt as ef efdnom remapa edt gatksub awed doidw 
nowt ovedw yes od yam eye svidos aid? vemdse2 
deb ai Jest ovit o2 Yoo? 8 YO Med eno = |” 
saoxtemnaq tvedsiw angnk aie neat | 
bnue® a6 Bawatt yigqseb nesd ‘eat +f srorw #69158 10 
setresad ,SyORSISHT .tegew To aaibed ‘then 0 1sbdlu 
sid ,6suo4 oft parois anottibaw paipasdo ont ‘to 
taoviemzeg biloe te eanbs mox? eesq Iliw enklegqia 
penis sideronwantk eseoxts iulls’ +eaortsmieg oF 

o+ asomAdyyteib lex 26H 


soigsultifee bas att? vepantezb sist a8 Hove seoriemreq 





esizivisgos sete .sonstad teed sinorish edt Joaqu 





_slt3e19 usivoidey ebyfont notssetopev jquieib sed 
ot? .noissvenxs bas -estdsouts2 Yo tismsaBlq’ Sd2" | Na , 
ers to eetidileup paitsiveni Istemep bas eeendaoid3 
jz0mseqqu sft 20 gne3sa05 Bot eft bas seysl olaspro 
nt Leottivo geom YIdedexq 926 szontsmisg to exsyel 
.efosqmi oltidbega pakaimieteb 
ragxtamrsq ni asonedinzeth TIA’ - | is 

_ deoTismzeq an zinetits mrex prot svsed Iliw essrs 
10h em dova paitub 3fvaat ejosite mist dxode .omipos | 
aeysl sostava sry asdw notdoussenos as egisivisos 
neangxe at Liog dota oot bas bevemex x0 bosizveving et 
seorwoe wen to\bas Se J99xtB oF 





ALLWEST REPOR FING L-TD. 


bo 


7472 


BURNABY 2, B.C. R.B. Weedon 








W. Parker 
In. Chief 


heat balance is achieved. Disturbances from the 


Brooks Range north will be slow to revegetate naturally 


because of the short growing season. South of the 
Brooks Range the growing season is longer and dis- 
turbances will revegetate somewhat more quickly. 
Continuing erosion also adversly affects natural 
revegetation. 

Two conditions cause permafrost 
to melt, thermal erosion and thermal melting. Thermal 
erosion is a term used when permafrost is placed in 
contact with flowing water, thus at the shoreline 
of the Arctic Ocean where the warm water strikes 
against the ice lenses on shore, thermal erosion 
will take place. Thermal melting results when 
permafrost ice is exposed to solar radiation. 

In the lowland area north of 
the Brooks Range, the temperature of permafrost at 
depths just below the zone of seasonal variation, 
generally ranges from about 12 degrees to about 
23 degrees Fahrenheit, and in the lowland area 
south of the Brooks Range, the permafrost temperature 
generally is warmer, about 23 degrees -- or 
warmer than about 23 degrees Fahrenheit. 

Within mountainous areas, for example, the Brooks 


Range itself and the Yukon-Tanana Uplands between 


‘the Yukon River and the Tanana River, the temperature 


of permafrost is extremely variable. 
Indications are that the 
temperature of the gas will be changed during the 


first four years of operation with temperatures colder 
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in winter than in summer. Depending on the depth of 
burial of the pipe and the temperature of the gas 
and the vonpe ratdve Poe the adjacent permafrost, the 
depth of the active layer will be reduced. The 
anticipated change in the depth of the active 


layer over the pipeline will be as much as 1 feet 


with a gas temperature of about 12 degrees Fahrenheit. 


Since the ultimate operating 
temperature of the proposed pipeline has not been 
specified, the long range heat balance between the 
surface temperature, the size of the frostbulb and 


adjacent soil cannot be estimated. Accordingly 


the depth of the active layer is now very speculative. 


The "Prime" route generally par- 


allels the Beaufort Sea coast, a unigue geologic 
feature which on a seasonal basis supports large 
numbers of birds and marine mammals as well as fish. 
Unique and productive inshore lagoons are extremely 


important for migrating and nesting birds as well 


as food chain production based on an early algae bloom 


on the subsurfaces of ice. Very active erosional 
forces have been noted in places causing coastal 
retreat of 10 meters per year. The movements of 
birds as well as longshore circulcation patterns 


interrelate with all aspects of this ecological 


‘system. 


Another significant ecological 
feature of this prime route corridor is the presence 
of the Porcupine Caribou herd on the calving grounds 


of the coastal plain and foothills during the summer. 
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In addition, several areas, generally at or within 


b+ 


fh 


| 
| 25 miles of the coast have been found recently to | 
| 
| 
| 








be preferred arte teeor polar bear dens. The signifi- 
4a cance of this discovery is tha polar bears are 
5 known to be extremely sensitive to disturbance while | 
65 denning. Development activity near den sites would | 
" drive polar bears to offshore areas with reultant 
a lower reproductive success. 
>| Q Dr. Weedon, what do you | 
ie consider to be the critical environmental considerations 
TES of this prime route that you described? | 
ea A The environmental concerns | 
ed for the prime route will vary considerably depending 
aM on whether or not the route can be constructed in a 
ia Single winter season as the proposal intends. I 
16) understand that this is a highly speculative matter, 
kl however, my comments will be based on the assumption 
184 that the route will be constructed on schedule, that | 
15} is, within a single winter season, within the 
i 
“a Alaskan area. | 
2a Problems with water availability, 
| 
4 gravel availability and mining impacts, disturbances 
ce | to birds, mammals and fish and impacts of stream | 
ie crossings will be especially critical for this | 
“24 route. The primary environmental concern is with : 
26 | 


‘the relationship of the route to the Arctic National 
Wildlife Range and I will expand on this issue in 
a moment. 


Arctic Gas has indicated a 


——-——s general need for as much as 187 million gallons of | 
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| water during the winter construction season when pipe- 


Law) 


line is placed in the ground. Alaskan Arctic Gas 








sii Pipeline Company has not conducted specific studies 

4 that I am aware of, on where this amount of water would 
>| bemobtaineditas,y and’ I-rshoulde-=iwell, Twill go on. | 
6. General information indicates that no more than | 


} one half of the total requirement is available and 

| no water is available after December except at springs 
or at the few larger lakes which do not freeze 

10) complete ly to their bottoms. Except for the first | 
40 to 50 miles of the proposed route, there is not 


an abundance of lakes associated with construction 


areas. In the segment used by Arctic Gas to indicate 
ne water needs, that is in milepost areas 65 to 130, 
-there are no larger lakes at all except at the two 
Lo) ends of this 65 mile segment. 
i As winter progresses, the 
available unfrozen water tends to have increasing 
i amounts of minerals and salts due to the freezing | 
of water. Accordingly by late winter unfrozen | 
21) water supplies may have excess amounts of salts. Ground 
| water within or beneath permafrost has concentrated | 
amounts of dissolved solids. 
at The protection of fish stocks 

in Arctic strears will thus be of major concern. If 
‘any of the 187 million gallons of water required by 
the applicant was to be withdrawn from sites occupied 
by overwintering fish, such a withdrawal would pro- 


ae is bably result in the death of those fishad very 
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The effects of dewatering areas will be aggravated 
by siltation and erosion caused by construction 
activities. = 

I'd like to digress for a 
moment and simply say that some arctic fish that 
spend the summer in fresh water, spend the winter 
in the brackish water near shore. Some of those 
fish, however, also spend the winter in the deeper 
holes, in the deeper lakes in the very rare rivens, 
and lakes which have deep fresh water, unfrozen water 
in the winter time and it is those latter populations 
of fish, the fish depending on overwintering in the 
scarce deep water areas on shore that we are most 
apprehensive about in connection with this use 
of scarce arctic water supplies. 

Increased access to a caribou 
herd and increased human activity have historically 
had adverse impacts on caribou and reindeer herds 
wherever they are found. There is no reason to 
expect the activities associated with the proposed 
Alaskan Arctic Gas Pipeline Project will have any 
less impact. The caribou is essentially a wilderness 
animal that depends largely on climax vegetation for 
its food and that requires very large, undisturbed 


areas for its seasonal movements. It is also a 


“herd animal adapted to almost constant movement 


during the year, movements which prevent the overuse 
of available forage and which usually bring the 
caribou! back f£o-a" traditional’ ‘calving? ground. 


In the summer, disturbance 
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by aircraft will be most critical during the calving 
period of late May and early June. Harassment by 
low flying aircraft at that time may interfere with 
the normal interaction of the cow and calf and 

cause the pair to move before the calf is dry, or 
has nursed properly. In the extreme case, cows 

will abandon calves which then will have little 
chance of survival. 

Disruptions of the normal 
movement and behaviour patterns of the Porcupine 
Caribou herd may cause the herd to abandon part or 
all of the traditional calving ground with possible 
catastrophic effects on the population and serious 
secondary impacts on the wolves and humans who 
depend on caribou for their subsistence. While 
the animals in a caribou herd may move great distances 
by slightly different routes each year, and the 
herd may winter in unpredictable locations within 
the traditional range, they traditionally return 
to the same calving ground each spring. If the 
proposed pipeline facility should cause the Porcupine 
herd to abandon its calving area north of the proposed 
pipeline, the population may not be successful in 
calving elsewhere and in maintaining its present 


numbers. The long term possibility that a major 


“international resource could be lost as a result of 


gas pipeline activities cannot be ignored, and I 
may say, is definitely not being ignored by ens 
Inquiry, or by the applicant for the proposed line. 


Polar bears would be primarily 
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Camden and Demarcation Bays. That's within the 
Alaskan area. 

Because of polar bears' 
extreme sensitivity to disturbance, any human 
activities in the vicinity of polar bear dens would 
lead to lower reproduction success. Several dens 
have been located in recent past winters in the 


Camden and Demarcation Bay areas. 


Although thresholds are generally 


unknown for Arctic animals, the capacity of many 
wilderness wildlife species to absorb and adjust 

to the increased disturbance diminishes with each 
additional disturbance and a general reduction in 
wildlife population numbers and species diversity 
can be expected as a result of increased development. 
The eventual disappearance of wilderness dependent 
and rare species will follow human occupation of 


the pipeline route. 


Normal animal behaviour patterns 


would be disrupted due to noise sources from construc- 


tion activities along the route. This disturbance 


could conceivably result in some degree of physiologi- 


cal stress and will probably at least force animals 


from the specified areas activity. Some noise 


‘ effects will be confined to the construction phase. 


Operation and maintanance noise impacts will continue 
inareas adjacent to compressor stations, airfields, 
Material storage sites and repair sites. Explosives 


will be used to excavate as much as 25% of the trench 
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1 | of the proposed pipeline. 


ho 


About 3 milion cubic: yards of 


gravel and sand will be required along the prime 


WW 








a route in Alaska. This will largely be taken from | 
a) river floodplains although sources have not been 

6! identified positively. Many borrow pits will be 

7 within the calving range of the Porcupine herd, 

3 although mining activity can be halted during 


\ calving. At present it is anticipated that unused 


10 | ice rich spoil from the ditch will be replaced at 





1i| the borrow sites, although the effects of this 


deposition have not been evaluated, in other 





| words you would be taking gravel from borrow pits 

ah and disposing of in some other location, the ice 

aa richeand generally mucky soils from the ditch | 
16.) itself. 


The federally administered 








13 | Arctic National’ Wildlife Range, the largest unit in 
| 

19} the National Wildlife Refuge System, is located 

20 im tthe moxrtheast.corneryof Alaska. It extends 150 

21 miles north and south across the Brooks Range and 

22 | west from the U.S.-Canadian border about 133 

23| miles, to the west bank of the Canning River. The 

24 | Range encompasses approximately 14,000 square 

25 | miles. Establised in 1960, the range is intended 

26 | “to preserve, and I quote, "...unique wildlife, 

27 | wilderness, and recreational values...." end quote, | 

28 | and that quotation is from Public Land Order 2214 

29 | which was referred to by Mr. Marshall in cross- | 
| | 

30 | 





examination yesterday. Approximately 30% of the 
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existing range is located on the Arctic Coastal 
Plain and Arctic Foothills. Here is found the 
natrvon -s— vac remaining untouched Arctic coastal 
wilderness. This part of the range is a diverse 
wilderness habitat of coastal lagoons, barrier 
beaches, treeless tundra and thaw lakes bordered 
on the north by the Beaufort Sea and on the south 
by the Brooks Range. 

The Arctic National Wildlife 
Range supports many species of wildlife, birds and 
fish. It is the primary calving ground of the 
Porcupine Caribou herd whose population is estimated 
to be between 93,000 and 115,000 animals. The area 
is inhabited by grizzly bears, polar bears, wolves, 
wolverine, Dall sheep and muskoxen. Thousands of 
Shore birds and water fowl nest in the wet lands and 
river valleys. Arctic char and grayling are common 
in the rivers and streams. In almost all cases, 
the Arctic coast provides habitat critical to the 
well being of these animals. 

The Arctic National Wildlife 
Range offers the only remaining opportunity in 
Alaska to maintain a continuum of undisturbed Arctic 
ecosystems within the provinces that{include the 


Arctic Coastal Plain, the Arctic Foothills, the 


' Brooks Range and the Porcupine Plateau. All of 


Cisse are =" fencountered "wrtnin “/50“mites *from north 
to south, an unusually short distance for such 
a wide range of ecosystems. 


The proposed Alaskan Arctic Gas 
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1 Pipeline System with its individual components will 


ho 


have a cumulative long range adverse impact on possible’ 





| 
| 
. 
3 future status and productivity of the Arctic Coastal |, 
! 
| 
| 
| 














4 | Plain and Foothills areas of the Arctic National | 
5 | Wildlife Range as wilderness. Presence of the pipeline 
6 | system will not only introduce machinery and noise, | 
7 but also people. The presence of more people will | 
3 | have a long term detrimental effect on resources 

2 which are scarcer each year -- solitude and quiet. 

10 The proposed Alaskan Arctic Gas Pipeline System 

1 

Ll | will also provide the catalyst for intensive prospec- | 
12 | ting of the Beaufort Sea offshore oil and gas province 
13] and the Marsh Creek anticline. These will separately 

14 | and cumulatively alter the existing de facto wilderness, 
15) character of the area to the extent that it would : 
16 | not qualify for inclusion in the National Wilderness 

17 | Preservation system. The impact of the proposed 

18 | project is therefore adverse and major on wilderness | 
Lo | enaracter. it is expected that the zone of lowered | 
20 | wilderness character will extend southward to the | 
21 | northern flanks of the Brooks Range, thereby removing 

22 | entirely the wilderness continuum from the Beaufort | 

i 

23 | Sea through the Brooks Range. | 
24 Major storage areas for fuels, | 
25 | lubricants, methanol, and other toxic fluids are | 
26 | * proposed at the three port sites, four future compressot 


— 


Station sites, and the Prudhe field office’ area. 
<3 A large number of ships, barges and related shallow- 
29 | draft watercraft will be used to transport equipment 


} as well as fuels, lubricants and coxic fluTds. 
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1| The probability for major spills 


of fluids, lubricants or toxic materials at storage 
sites and water transportation along the Alaskan 
Arctic coast cannot be discounted. SHould a major 
Spill occur there would be long term adverse impacts 
on water quality. Because adverse weather and ice 
conditions can hamper remedial actions it is probable 
that adverse water quality conditions would be 
serious. The extent of lowered water quality in 
the marine estuarine ecosystem along the Alaskan 
Beaufort Sea coast would depend on the following: 
(1) the type of fuel or material spilled; (2) the 
amount spilled; (3) the season; (4) the location; 
and (5) the success of remedial action. Under worst 
case conditions it would be possible to harm up 
to 60,000 oldsquaws and eider ducks. 

Repeated small spills of 
fuels and lubricants may be as serious as a water 
quality problem as a single large spill would be. 
Spills have potentially greater impact at the 
three port sites and during water transportation 
Since control measures would be difficult. Petroleum 
products entering the subsurface drainage system 
may lower freezing temperatures of ground water and 


delay the formation of a frost bulb and threaten 


.pipeline integrity. 


Q I wonder, Dr. Weedon, 
if you would now go on to consideration of the 


ecological features of the interior route. 


A The interior, route. traverses 
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| 
y a considerable variety of Alaskan environments from 
2 | the Arctic Plain north of the Brooks Range , through 
3 the foothills and mountains and across the Porcupine 
4] Plateau to the Canadian border. Many of the 
5 significant features of the tundra and foothills 
6 | have been discussed as they pertain to other 
ie route alternatives and a more detailed description 
B of these environments is available in both the 
9 | Arctic Regional Profile md in the volume, Resources 
10 | of Alaska Regional Summary, chapters 2 and 3. 


a One main feature of this 


Lee route concerns the Marsh Fork of the Canning River 
ES i which is one option for crossing the Continental 
14/ Divide, and as you understand, Mr. Commissioner, 


1.9 the interior route has a short split in which there 


16 - are two options possible, one of which is to use 

L? i the Marsh Fork of the Canning River. This’ particular 
18 | option is an exremely diverse and rich and productive 
19 | area with significant value as wildlife habitat. The 


eo | Joint Federal State Land Use Planning Commission 
mat for Alaska recommended that the Marsh Fork of the 
Canning River be, and I quote, "closed to all develop- 
ment uses including mining and oil and gas production 
ony and other uses which would alter the existing ecology" 


5 end quote, because of its high wildlife values and 


to 
O71 


‘potential as a scientific study area. However, the 


other route option up the Canning River directly 


bo 


-8 traverses areas which also are extremely valuable 


Y 


29 | as grizzly bear and moose habitat. Thse are inm- 


portant wilderness areas. In many cases along the 
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it route, valleys tend to be quite narrow, so there 


bo 








would be little hope that resident wildlife populations 
might avoid construction and maintenance activities. 

I might comment in slight digression that river 
valleys in the north tend to be extremely important 
because it is there and in a very narrow strip along 
river valleys, that vegetation tends to grow higher 
where trees may occur and where tall shrubs occur 

and it is those areas where food is available 

above the snow to animals that spend the winter there 
and cannot dig through the snow to get food closer 

to the ground. So tlee narrow river valleys constrict 
wintering wildlife of various kinds and are hence 

very critical areas. 

Compressor stations in the 
mountainous areas would be particularly damaging 
especially as these stations would require’ substantial 
ancillary facilities in the form of airfields, 
communication towers, etc. It appears that a 
compression station would be located in the 
Marsh Fork valley. I mention this here because 
these important features of the route are expecially 
Significant in relation to the developmental activities 
which may affect them. 


The route crosses the Continental 


‘Divide at about 5,000 feet in elevation or an altitude 


over extremely rugged Gerrain. This is across 
high alpine tundra which is also described in detail 
in the Arctic Regional Profile and the book, 


Resources of Alaska, and is illustrated in a joint 
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1 Commission's map of major ecosystems of Alaska. 
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Valleys south of the Brooks 
Range along the Interior Route are generally broad 
and flat. The topography is basically low ridges, and 
shallow valleys with numerous pothole lakes in the 
flatter segments. Permafrost along this area, as 
along the rest of the route is considered to be 
continuous, although it lies in a general transition 
zone between continuous and discontinuous or patchy 
permafrost. This area eastward to the Canadian 
border is also the transition zone between the 
Brooks Range and the Porcupine Plateau physiographic 
provinces. 


Terrain features on the 





eastward portion of the route are not dramatic although | 


several rivers are crossed, most notably the Sheenjek 
and Coleen Rivers. These rivers eventually empty 

into the Porcupine River south og the proposed route. 
The Sheenjek has been proposed as a National Scenic 
River as has the Porcupine River. Portions of the 
route also separate the existing Arctic National 
Wildlife Range from areas: to the west and south 
which have been proposed for inclusion in the National 
Wildlife Refuge System. The entire route traverses 


true wilderness with a tremendous variety of prime 


‘wildlife habitat and generally healthy populations 


of thse wildlife species. 
Q What do you consider to be 
the critical environmental concerns of the interior 


route alternate? 
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1| A Our analysis suggests 








that the critical concerns along the interior route 
have in large part, been mentioned in connection with 
the prime route as well and these include permafrost 
degradation and slope stahility, impacts at stream 
crossings, surface water diversion, and disturbances 
to wildlife. 

The interior route is different 
from the prime route in several respects. It is 
much longer and will require nearly twice as long 
to construct within the Alaska portion. The variety 
of terrain which will be encountered is immense and 
Significantly greater in variety than the prime 
route. Several wildlife populations will be affected 
which do not exist along the prime route and the 
route has not been extensively studied. Many impacts 
of construction on the route are at this moment 
purely speculative. 

Construction activities, air- 
craft noise and compressor station noise are among 
the types of impacts described for the other routes 
which would also occur here. Such disturbances 
would be harder to avoid on this alternate route 
because of thse reasons and the presence of a total 
of six compressor stations in Alaska, two of which, 
the Marsh Fork and Old Woman Creek sites, would 
be placed in critical habitat areas. 

Additional potential impacts 
to resident wildlife populations have keen stated 
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| Power COmmission gas pipeline hearings in Washington, 
| 
iI 


Dee. Dr. Banfield describes the problem along 


N 


BH the interior route, of, and I quote, being "faced 
4 with open ditch which might be a few miles bng and 


several feet wide with a thousand or so caribou 





6 | approaching the area. This ditch and the pipe 

i associated with it would be an impediment to their | 
3 normal migration routes." | 
9 He* goes on toy say that, | 











10 | "The Canning River area in Alaska is an important | 
12 | wildlife area for mammals and birds including a number 
be of raptors and other rare or endangered species. The 
13} construction along the Canning River would have to | 
ei be undertaken during the summer. I felt that the | 
| summer construction up this valley full of birds and | 
16 | migrating animals would be a serious impact." : 
oy It can be expected that Dall sheep 
18 | would be seriously affected by the construction and | 
19 | maintenance activities along the Interior Route. These 
20] concerns are indicated in the Alaskan Arctic Gas 

21| Pipeline Company environmental report and I will 

22] summarize them briefly. 

23 First; about 50% of the Dall 

24 | sheep population within the Canning River drainage 

25 | winter adjacent to the Interior Routes. 

26 | : Number two, several Dall | 
27) sheep lambing areas are Similarly close to this 

230 Interior Route. 

29 | Third, the route traverses | 
30) several important sheep trails within the Canning 
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1! River drainage. 
| 
2 | And fourth, the compressor 
3 station along the Marsh Fork is located in an area 
4 | intensively utilized by sheep during all seasons of 
ea the year and is also in close proximity to three 
6 | important mineral licks used by sheep. 
7| Land use considerations are 
3 | fundamental to any alternate routes. The Interior 
| 
9 Route is significant in its proximity to the existing 
a” Arctic National Wildlife Range and its potential 
11) for conflicting with future management options for 
12] the area. 
13 | The Interior Route Pipeline 
zo System alternative would transect a largely 
15 | undisturbed continuum of arctic ecosystems and 
16 | vegetation types from the Arctic Ocean south to the 
17 | interior of Alaska. We are at a time in the develop- 
13 ment of Alaska's arctic resources when much of the 
19} area is still relatively unaffected by human acti- 
20: vities. It is an ideal time to identify and estab- 
21] lish a series of research natural areas in Alaska 
22| and it is still possible to select those areas which 
23 | appear to have the most potential value. This is in 
24) marked contrast to situations elsewhere, in which 
35) research natural areas are selected from the 
26 | - remnants left after many years of development and 
27 | human disturbance. 
28 1 If no pipeline is built east 
29 | Re ois Canning River, it should still be possible to 
+0)| 


establish an ecological reserve system for the Arctic 
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thatwould provide areas for future studies and serve 


as an ecological base from which to monitor changes 
brought about by fyture developments in Alaska. 

Q Would you now go on to 
describe the manjor ecological features’ of the 
Fort Yukon Route? 

A The Bort Yukon Cormidor 
is the same as the Fairbanks Corridor which I will 
describe later for the first 110 miles south of 
Prudhoe Bay. It follows the established Alyeska 


pipeline route across the Arctic Plains into the 


Brooks Range. The details of tundra ecology and the 


fragile nature of this tundra ecosystem have been 


well documented and I refer you to several documents 


I have tabled for a more complete description. 


The Fort Yukon Corridor crosses 


the Brooks range at an elevation of about 4,900 
feet to the east of the Fairbanks Corridor as the 
braided Ribdon River. It then joins the Wind River 
Valley. The high alpine tundra regions of the 


Brooks Range are illustrated on the ecosystems map 


which I have tabled and are described on page 14 of 


| 
| 
| 
i 


the Arctic Regional Profile and page 90 of the Resources 


of Alaska which I have tabled. These mountains 


range from 6,500 to 7,500 feet in elevation and can 


-be very steep and jagged. Although precipitation i 


S 


higher than along the coast runoff is correspondingly 


high and I might add that frequently percolation is 
higher as well due to the deposition of gravels and 


talus ~* slopes due to the slope of these mountains 


| 
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and due to the continuous permafrost. 

The majority of the remaining 
portions of the route in Alaska traverse areas of 
very poorly drained terrain with numerous lakes and 
ponds, abandoned river channels and marshes. This is 
typical of the Yukon Flats which provide very ex- 
tensive areas of waterfowl habitat. The entire 
upper Yukon Region lies within the discontinuous 
permafrost zone, that is, the zone of patchy perma- 
frost. Several forest types are traversed south of 
the Brooks Range, among them the Bottom Land Spruce- 
Poplar Forest of the river terraces, and Upland 
and Lowland Spruce-Hardwood forest which occur 
intermittently along higher plateaus and along the 
Yukon Flats, respectively. Aqain, I refer you to the 
maps, the map of the Major Ecosystems of Alaska. 

in’all, the route traverses 
seven distinct physiographic provinces ranging from 
the Arctic Coastal Plain through the foothills and 
across the Brooks Range, down again to the Porcupine 
Plateau and Yukon Flats. This broad range of terrain 


vegetation and habitat type is the most significant 


general feature of the Fort Yukon Route. Wildlife 
populations of course are a major feature of any 


route through Alaska's wilderness and this is no 


exception. The Arctic Profile and Resources of 


Alaska volume provide the exhaustive lists of 
birds, fish and mammals present in those areas. I 
might simply mention that the range for moose, 


caribou, grissly bear, sheep and black bear which 
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is found along this corridor is among the best in 
the state. The Yukon Flats, as I mentioned are well 
known for their importance to breeding waterfowl. 
Tt has been estimated that the half million or so 
breeding ducks on the Yukon Flats represent almost 
2% of the total continental breeding population of 
waterfow}]. The trumpeter swans which often nest 
here and the peregrine falcons which are known 
to exist along the Yukon River near the Canadian 
border, represent vital stocks of rare species. 
In the case of the peregrine population, it appears 
that they are still suffering a decline and I might 
add that the decline may be a result of the birds 
picking up poisons, DDT and others in their southern 
wintering areas, it may also be due to increasing 
disturbance in the north, both from falconers and 
from various other people. 

QO Dr. Weedon, what are 
the critical environmental considerations which you 
feel apply to this Fort Yukon alternative? 

A Thesfort, Yukon, Corridor 
traverses a considerable variety of landscapes and 
environments and this introduces a broad range of 
environmental concerns. There will be apparently 


two winter construction seasons reguired within 


‘Alaska to build this route which then prolongs the 


immediate and inevitable environmental impacts. 
The critical environmental considerations which apply 
to the route are therefore primarily a function of 


the duration of construction activities and the many 


7) 
2od oid oconme es nohyape? Bid p ote,’ RRA OE 
S hHenoline [ 







7 
7 


Sh 3 ssabe aod i iad Voss 


Lissew paibessd OF BSRBa soqms phen chiro = 


a y 


26 yiivem, 
ey! . - 


v7 





‘Sa 
ar e 
wee 


a 
, 


; 
= 









































? 


| ne 


oifiin iled sty dite betsamigse msed esd ar a > 
ss 
. 4 Ve 
tnessias: 24eI% woduy ofd ao. adoubepatbesid A a 
uf 
fsa UO Vibeaead [esaisritnosd ‘tpaod ayit io s¢ a 
. 2 v swe Yotoqmur? say _fwolsesew 
e dolidw soiet snitpereq edt) dns sied 
S6fel of (Ben. 1SV2 nonwyY), adit, pwoOle teizxe of 
inpanga sisz 2o adao fetiv tnoeside: ,asbrod 
$i ,molszalug impeteq siz Id seso ed ni 
bas eatiz 29731 ifide ats yeds sad - 
ve y oii act vem enifosh add gad? bbs 
iad? ti bas TOC ,sanetiog qu pnidsig + 
2g5%ornl oO: aie yam ob , 26018 pihiresaiw_ 
enon tA} ; had .fgxon ed@ at, oonedtuszaerd 
iu 
.eiyoaa xeddo avotisy mort 
: , 
; , OD j Pies» i} a 
- 
ottsxobianon Iagnomnorivae Leoisiza edz 
’ snt=tla godut dxot etry ot ylqqs esi: 
7 
{oO iy F110 ‘rT A rad 
~ 4 ae 
ax bisi te yielaav oidesebrenoo) A e9a1eVBt: 
. a = 
e1 jsord 6 asnphowsak aidd Sas asriemnOrey 
msgas ed iliw sexed? -Sitr@0r05 ert 4 vie ins) 
ny - 7 
istw hetiupes anomesa ‘amkzourzangs ns iw o 
a ap tae 
wolexrg madd doidw stuox aid bitud ot pkaslh 
» arnt er Ch ae 
ue : 
t2sq@ui Ladnsanosivas an ea dee ne 931 ibommt 
ia kghw  scesaioas fete 
-_ . vs 
noLton , 


SLL wit 


fo 


Loe] 





7492 


cae cen. R.B. Weedon 


SORNAGS Y «2. "BoG. 


W. Parker 

In Chief 

extremes of climate and physiography with which the 
proposed gas pipeline must interact. The problems 


mentioned earlier with slope statbility, permafrost 


degradation and alteration of drainage may be particu- 


larly severe along the Fort Yukon Corridor. The 


location and impacts of mining gravels along this 


route are a concern as are the inevitable disturbances 


to wilderness dependent animals. Additionally the 
route traverses several areas which have been 
recommended for special management and inclusion 
into national conservation systems. 

Counsel, I can continue to read 
this report which goes into some detail on each of 
those features, that is, slope stability, permafrost 
degradation, alteration of drainage and so on. I 
will do so. I will on the other hand defer to your 
advice on whether it is sufficient to simply table 
that with my testimony. As you wish. 

Q Well, I am in the hands 
of the Commissioner, but I think that this is an 
exihibit anda@n be for more detailed reference. 
Perhaps you can merely refer to any particular 


items that are different from what you say at another 


time. Otherwise this can just be filed as a reference. 


THE COMMISSIONER: Well, 


‘certainly we intend to review it closely later on in 


any event. If you were to pause at this point, 
Dr. Weedon, I notice you go on from there to a consid- 
eration of the offshore route and then to a considera- 


tion of the Fairbanks Route. I think that it might be 
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appropriate to folbw the procedure that Dr. Weedon 

has suggested. In view of the evidence that I have 
heard here this week, thinks that wt wouddebes import— 
ant though that when you reach the Fairbanks Route 

you deal with that in toto , so to speak. 

A Yess 

I am not familiar either with 
what has gone on before in detail in this Inquiry 
nor the procedures forpansinaniryhof,thrsisortain 
any case, and so I defer to your judgment. I don't 
want to bore the Commissioner or any members here with 
repetitious material and that was the reason for 
DeINGI AG isp . 

THE -COMMISSTONER: gtWelbbjpcyou 
weren't boring me and I think we all found it 
fascinating. I'd be just,as happy .if»you fearried 
“Lightson.» This us very, very <+nhelpful: ito usscall: 

A I' debe shappy atore ILywill 
continue then, Mr. Commissioner. 

Slope instability resulting 
from the disruption of permafrost thermal balances 
and thermal erosion will be a critical concern along 
this woube, whichis, nowkthe, Fort) Yukon route; ~particu- 
larly along steep mountain slopes. Landslides, 


deep seated creeping, soil creeping and mass wasting 


.and surface or skin flows are all phenomena related 


to slope disturbances and permafrost degradation which 
can seriously threaten pipeline integrity, and again, 
to translate for both myself and for other people, 


what this means is that if you disturb a slope which 
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has been held in place because it has been frozen, 
you disturb it and it thaws. out, then that will 
cause the slope materials up slope to move at a 

more rapid than normal rate downslope. It will pile 
up materials against the pipeline or any other type 
of barrier and the question will be, can that 
barrier withstand the stresses of that piled up 
material. 

Repair of the pipeline as 
well as routine maintenance and revegetation activi- 
ties will have to proceed during the summer because 
of the fact that much of this creeping and down 
slope movement occurs in the summer and will intro- 
duce the potential for further slope disturbances 
and impacts on wildlife species. 

Discontinuous permafrost presents 
additional hazards to pipeline integrity, as its 
occurance, moisture content, and temperature are 
unpredictable. The chilled pipeline will interact 
of soils of varying composition and the effects on 
each type of soil will be different. Portions of the 
route are thought to cross through silts with ground 
ice to great depths. These soils will be especially 
subject to liquifaction, thaw andcoliapse, following 
disturbances to tundra vegetation. Again, in partial 
translation, the more ice there is in the ground that 
is disturbed and exposed to thawing, the more the 
ground will slump and collapse following this dis- 
turbance. 


Surface drainage systems along 
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the Yukon Flats are are primarily responsible for 
the prime waterfowl habitat of the area. The 
creation of a frost barrier to surface and interstitial 
that is, within gravel. or within soil waterflow, and 
the consolidation of smaller drainage systems into 
larger flows, will alter this important ecological 
balance and create new marsh and new dry land 

areas. The overall impact of this change on waterfowl] 
populations is speculative, it is not likely to be 
beneficial to say the least. 

The Porc yuken route has not 
been adequately studied in relation to gravel 
availability and it appears that areas south of the 
Brooks Range may not afford readily accessible 
deposits. Along the Yukon Flats, very limited inform- 
ation suggests that sandy gravel lies near the 
surface in some areas, but is mantled or covered 
by turf and peat several feet thick. The areas of 
relatively shallow gravel are laced with filled 
channels in which -- that is, filled old river 
Channels -= in which ice.rich» peat and silt.reach 
thicknesses of many tens of feet. Drainage is poor 
and the water table is near the surface. These con- 
ditions all represent problems which could be in- 


vestigated in greater detail particularly as they 


-relate to the possible destruction of important 


wildlife habitat. 
On all locations along this 
Fort Yukon route, gas pipeline construction and opera- 


tion would have significant land use consequences. 
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Lands are primarily now in an undisturbed or wilder- 
ness condition and are "used" largely for the 
production of wildlife species which depend on 
extensive areas free from disturbance by man for 
their well being. This wildlife in turn provides 
the base for a subsistence hunting and trapping 
economy and lifestyle unique to rural Alaska and 
rural northern Canada. 


As long as state, federal and 


local land use plans are not established, the con- 


struction, operation and repair of the Fort Yukon 
alternative will cause a premature commitment 

of land uses. The route crosses several areas 
recommended for special management and inclusion 
into national conservation systems, includine the 
following five, and incidentally the recommendations 
I am speaking of are those recommendations made by 
the Secretary of Interior to Congress pursuant 

to the Alaskan Native Claims Settlement Act. These 
five recommendations are: for a southwest extension 
of the Arctic National Wildlife Range, which Mr. 
Collins and others formerly explained; number two, | 
the Wind National Wild River area; number three, 

the Yukon Flats National Wildlife Refuge; number 


four, the Porcupine National Forest; and number five, 


“the Yukon - Charley National River areas. 


| 
These areas have all been suggested 
for study to determine if they should be included 
in the National Wilderness Preservation system. I 


refer you to the land status map which illustrates the 
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present status of Alaska's lands. 

MR. ANTHONY: Mr. Commissioner, 
we propose now to go onto a consideration of the 
offshore route, wold you like us to proceed? 

THE COMMISSIONER: Yes. 

A The main feature of this 
offshore route is obviously that it is located 
principally on the bed of the Beaufort Sea and at 
Water cepths or 20 to 20 feet. Ecological features 
associated with the offshore route are unique to 
the Arctic Coastal Zone. Marine mammals, birds, 
fish and lower trophic levels exist in an association 
which is complex and only beginning to be under- 
stood. This association is closely linked to the 
harsh physical realities and dynamic processes which 
characterize the arctic environment. 

Arctic marine ecosystems have 
been variously described in terms of their stability, 
diversity and nitch saturation. The most widely 
accepted thesis is that polar ecosystems represent 
youthful development and are consequently lower in 
diversity than warmer environments. Northern systems 
are generally characterized by seasonal productivity, 
Bhat ve, high seasonal variation in, productivity, and 
in food availability, slow growth, the numerical 


dominance by a few species of animals and plants and 


relatively simple food webs. Such systems are 
regulated primarily by oscillations, temporal 
oscillations in the physical environment, whereas 


biological ‘interactions like competition and predation 
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In Chief 
are considered more significant in the maintenance 
of so-called niche-saturated temporate and tropical 
ecosystems; Acad nbiian translation —- 

THE COMMISSIONER: Temporate. 

A Pardon? 

THE» COMMISSIONER: Just temporate, 
Niche-saturated temporate -- 

A Temporate, temporate and 
tropical ecosystems. Biologists conceive of any 
given piece of geography as containing a number 
of opportunities for, if you will, lifestyles, 
for different animals, the lifestyle of a mosquito, 
let's say, and of the caribou and of a mouse. In 
tropical areas and in temporate areas there are many, 
many such niches available because there are, for 
example, just taking a vertical section from the 
ground upward, the existence of a forest creates 
niches for arboteal species squirrels, monkeys, 
etc., that simply aren't possible in an area without 
a forest and that is a very obvious statement which 
we translate, as scientists want to..do;, anto 
something as obscure as this term "niche saturation! 

In many cases ice is the 
dominant environmental feature of the near shore | 


region. The annual process of freeze and break up 


morphology and on the lives of resident and migratory 





birds, mammals and fish. 
Circulation features, the in- 


fluence of the seasonal ice pack and arctic rivers 
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have created unique near shore lagoonal ecosystems 
along the coast. A wide variety of birds, fish and 
mammals depend on tee lagoons and the particular 
salt and fresh water balance which is established 
within them. Seabirds are important links between 
terrestial and marine ecosystems, especially during 
breeding season when food requirements are high. 

At the ice edges there often occurs a diverse and 
productive assemblage of organisms from phytoplankton, 
tiny one celled plants, up through the marine 
mammals. 

Slow growth rates and the 
long period of feeze up tend to make arctic eco- 
systems particulary sensitive to disturbance. This 
is especially important in the marine environment 
whee circulation features and the movements of 
Migratory wildlife may tend to enlarge an aneal Of 
impact beyond its immediate source. 

Q Can you tell us what you | 
feel are the critical environmental considerations | 
Cre thistotisnore: route? | 

A These considerations fall | 
into two categories: hazards to offshore operations, 
and disruptions of nearshore ecosystems. 


The marine segment of the off- 


engineering problems not encountered with a land | 
Pipeline system. For example, the depth. of burial | 
in the sea floor will need to be below expected 


ice gouge depths. Thus,.excavation of the sea bed 


a 5 ee PL 


perv 




































764. 
telAd nt a, 


aeeseyeon9 fercopsl — Yson ain wien oral 
see det? ,abrid to VYaltay sbiw A — .JesoD eridpnotn 
agivoisr+eq odt+ bas enoopel eit no bneqeb elemmsem 
hatatidss2e ai doidw eonsaled te3ew deeri Bas tise 
nsewied atnii sastvogmi ote. shbridese -medt atitiw | 
oniuch viteloeqes \piaielieenanan oniteam brs I[sitesr1ed 
.dpid ors zsnomottupsi boot asiw noesse poiibosrd 
hie sersvib 6 exvovo astte atedt eetbs sot ent 3A ; 
sdnelgodyilg mo7d ameinegte Io spsidneses svisouborg 
oniiem ett dovoiis wm, yaensiq boltlas sno ynit 
-eLammam <1 
eit Bas eeset diwory wols 

_oo4 Si4o18 stem o¢ bast qu 68997 Bo horzeq prot : 
eraT oaediudeth ot ovtstense yusinotdrag amezays / ie 
faempotivas oniuem oie ai taadtogmi yiisissqes et : 
10 eteemevem oft Bas estetest nolsselcotis sai | 

Io eeis ne apssine of Sn5d yam etilsiiw yrotsxpim ‘ 
_eotmes otsthemnk ext Daoyed tosqmi pas 

yay tadw av Lied woy mA le - € 
snoltsisbianos Laynaemnortens Isoitito end sis fost GS 
segue otoretto eft to || 4* 

ile? saoltsisbienos seouT A inane pes 
.anbldsieqa axonetio of ebassad feeitopsds5 ows ont | 4 
-emaseyeons octitedthatn ke aresicinineionee ‘ie 
330 edd 20 ‘tnemes oaixen (ont “9 Ge ei | 
tnst? Lapis niszacs Bisow ests peeracries 

Sasi « tsiw sexesaucane tom sanldae & tp 4 
igixud Yo danot sit 42 : attegte 


a 


soa oft +. socneinane sd ioe ; 





£500 
T REPORTING LTO. R.B. Weedon 


Yo 2) Bec. W. Parker 
In Chief 


ditch probably would be in excess of 20 feet. 
Pipeline design would need to consider external 
pressures caused by large grounded ice masses and 
measures needed to maintain the negative bouyancy, 
the sinking tendency of the pipe while combating 
potential frost heave from the seabed permafrost, 
and I am sure that it has been entered into the 
record before, but I'll merely emphasize a fact that 
was intriguing to me when I learned it several 
years ago, that there is permafrost frequently en- 
countered under the ocean, regardless of the fact 
that the temperature of the ocean water is, at 
least at the surface, normally above freezing and 


betowetne surtace, only barely, sligntly =-— barely 


below the freezing temperature, 32 degrees Fahrenheit 


One conclusion of the state 
of Alaska's "Environmental Assessment of Beaufort 
Sea Nearshore Petroleum Leasing" was that ice 


hazards, even within lagoons, will be a problem 


affecting the integrity of any pipelines from offshore 


SCTrucCUres.. 

Permafrost in the bed of the 
Beaufort Sea creates special unsolved problems 
which can adversely affect pipeline integrity. 
Pipeline foundation problems are expected since 
excavation of the ditch up to 20 feet into bottom 
sediments, introduction of water warmer than the 


adjacent bottom sediments and subsequent operation 


of-the chilled pipeline will alter thermal conditions. 


It is possible that ice will form under the pipe 


in a manner similar to that under pipe on land forcing | 


| 

































fobooW 8.2 
tontat .v 
YolhD ni 


.tae? OS Yo assoxe nl ed Biudgw yldsdorqg Aoxib 


<<. , it 
&fte?xe tebieaqoao oF been Sivow aptesh enifeqi4 
< ‘% a S 
bas #@eenem emi hebtuwox1p episl yd bess astyeastg 
,; » |e Paul t 
,yonsyyod svigsper $d7 aistntam oF Sebsean aoiebem 
a 
onistndmod’elidw saiq ads %o yorebret points efd 
& 
feortetisqg bedsse aft mor ovasnt paort isistastog 
es) 
od? dani haetetas aesd aed ti Sen? Stua ms IT DAS 
- - 
‘ LAS; 
tedt 308% = onlesdqne yYiorem II'!T god ,stoted bzo0se7z 
=z : 
lasavea' ti becuse! IT nedw eat oF Bnitupitsial eabw 
e 
-1e yidnevpei12 geortsmiea af steld dels .ops sissy 
eR | 
joS8% $43 to aesiivepe:t ,nseoo Sf% tsbau bersesaues> 
iT 
$6 .3i tatsw asepo sid 30 sas zSszsGqme) git t6dt 
a 
bis watsest? svods yvilemmon ,sanatupe oft 36 gesel 
viewed =—+ visddtte .vierwsd vino ,eSelaua Sait woled 
thi 
itedaouwie!l esexpeb ££ ,srutsieqdset paifesz® siz woisd 
ed 
S$ist2 ate To nelavisacs ont : 
ol 
trotess4 36 JaemezoreA Intramnosivas” }*sdtasIA to 
ts 
9e1 tedd éow “ortasead malotzed sroderssi sad 
n : ate 
moldorq a sd Iliw ,anoops! ardgiw nasve ,ebissen j 
iti 
sTOetio moyt eanifagta yas to yjiawpasat eff patzoei2s j 
| i _ 
: 20 zu s0UTI2 
oe 
* = 


23a to bed sit Ai staoxrtamret 
attefdorqg beylozAu Isiosqa 267ne7T9 592 tx03u898 
~tisapsent enlleqta tostts yleersvbs neo doidw 
sanie bestoogxe sis emeldory nodabewod ‘entIeqi@ 
nostod otnt Jest OS oF qu dodvib edd Yo nottsvsoxs 
ots (ertd vomrrew totsw Yo rettouboxsat atnamtbsa 
noitsisae tnsopsadve bos atnemibee motgod tneostbs: 
-2noitibaoo Llamedt tetis ILiw eatlegiq bettiite ons 20" 
mate std: Shela eet ELE! oot defy Staienog 


A 


R.B. Weedon WSO ik 


Bo an W. Parker 
in Chger 
| the pipe upward. Should this occur the pipeline 
2 | integrity would be adversely threatened by 
3 | ice gouging. | 
4 Significant thermal problems 
5 will be associated with the transition of a gas 
6 | pipeline from permafrost conditions under the 


~J 


Beaufort Sea to on land permafrost. Operating 


OO 


temperatures are assumed to be the same for on land 





3 || segments of the offshore alternative as those proposed 
| for the prime route. Therefore, gas will be received 
L| at a temperature of 25 degrees Fahrenheit. Tempera- 
a tures of seabed permafrost are unknown but it 1s 
3 assumed that they are nearer 32 degrees Fahreheit 
A | than the on land or terrestial permafrost because 
of the moderating effect of the marine environment. 
6 i It can, therefore, be expected that the temperature 
ol of the gas will be warmer than the on land permafrost 
3 after passage of that gas under the ocean floor, 
0) before it reaches the first operational compressor 
0 station in Canada. This enhances the probability 
| of frost heave as the pipe carrying this slightly 
2] warmer gaS will be warmer than the permafrost 
3 encountered on shore and thereby cause water to 
4 migrate toward the pipe where it then turns to 
> ice. Frost heave threatens pipeline integrity and 
6 | “increases the need for repair. The interaction of 
3 | 


two potentially different types of permafrost with 
a chilled, buried pipeline is considered a significant 
unsolved problem that will cause adverse impacts 


on pipeline safety or integrity. 
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In its assessment of leasing 
for development of oil and gas on nearshore state 
owned lands in the Beaufort Sea near Prudhoe Bay, 
the State of Alaska concluded that the presence of 
permafrost, and’ I* quote? 

",..presents a hazard both to pipeline 
systems which may have to be buried due 

to ice gouging problems and to offshore 
drilling structures due to brine migration 
and thaw 'freeze back' and possible wellhead 
subsidence." 

These same problems apply to an 
offshore gas pipeline and related facilities such 
as valve structures. 

Erosion of coastal areas, inclu- 
ding barrier islands, associated with the four 
crossings of marine segments of the Offshore alterna- 
tive route, wilibe affected by construction, operation 
and repair of an offshore pipeline system. The 
coastal tundra bluffs are presently actively retreating, 
Slumping and eroding due to thermal and wave erosion. 
With a predicted coastal retreat of 10 meters per 
year and a pipeline life of 20 years, the pipe would 
have to be buried beneath the active layer starting 
200 meters inland from the present coastline to 
‘avoid adverse impacts on the pipeline system created 
by the retreating coastline that would initiate 
pipeline failure. _In other words, unless you 
want to risk having your pipeline dangling over the 


new coast; “you'll want to place’ your pipeline several 
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Ht 
Ly hundred yards inland. 
2 | The presence of a refrigerated 
3 | pipeline crossing the coastline might retard thermo- 
4 | karst erosion at that location, causing an interference 
5 | with the natural process of erosion. The impact 
6 | created by retarding the thermokarst action is 


~ 


apparently unknown. 


The Arctic Gas Company Environ- 


OD 


9 | mental Report , volume five, provides a summary of the 
| 
10 | hazards which will be imposed by ice grounding and 


yh scour. 

12! "Movement and grounding of large ice 

13 masses could result in severe scouring 
‘4 of the sea floor. The movements and 

ie probably grounding location of the large 


16 | ice masses may be difficult to predict 


i 


and may also be impractical [in economic 


18 | and technical terms] ...to design against. 
19 | If the pipe is buried below the deepest 

20 | scour, the probability of having an ice 

21 mass ground and produce a direct impact 

22 | on the pipe is very remote. If, however, 
23 | the ice mass were to contact the pipe 

24 | upon grounding, the pipe in all probability 
25 would buckle or break." 


26 | -Continuing the quote: 


27) "Most pressure - ridge keels are less than 
284 40 feet. Isolated, these ridges will cause 
29 | little scouring during grounding. However, 


30 7 if ...[these ridges] are imbedded in larger 
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floes, they can cause considerable 
scouring." 
| Because sea ice will damage 


parts of the system protruding above the depth of 


scour, as at the junctions with compressor stations, 


and because of limited accessibility for repair, 
block valves will not be installed offshore. This 
will required a variance in established national 
safety procedures for pipeline construction and 
operation. 
Alaska's "Environmental 

Assessment of the Proposed Peaufort Sea Nearshore 
Petroleum Leasing" states, and I quote: 

"Hazards to Beaufort nearshore animals 

and ecosystems accompany oil development 

activities. The kind of losses sustained 

by the biota of the area and the extent 

of such losses are related to four main 

variables: 1) frequency of major oil 

Spiines2 2) extent of chronic and cumula-— 

tive pollution, mainly from oil spills and 

sewage; 3) changes in currents, inshore 

ice action, salinity, and sedimentation 

processes resulting from physical alterations 

of nearshore [activities]..." 
“And™i*?l-interject as with the building of gravel 
causeways as one example. 

",..4) behavioural disturbances from acute 

or persistent human activity. None of these 


can be quantified at the present time. 
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The most likely sources of risk to bird populations 


include distirpance or elimination of island-nesting 
terns, gulls, and ce and direct mortality to 
waterfowl and seabirds from oil spills. Mammals 
most likely to be affected are polar bears which den 
in the area, ringed seals, and carnivores like polar 
and qrizgzly bears); arctic: fox’ and wolves. Fish 
populations risk mortality from seismic detonations 
and oil spills and they may suffer habitat losses 
from gravel removal and siltation. Plankton and 
invertebrates, basic food sources in the arctic 
ecosystem could suffer temporary or long term losses 
from Hlarce oil spill sifscumulative ibuildup of-oil or 
other toxic compounds in muds or waters, and changes 
in currents, ice forces, and salinity affecting the 
nearshore environment. 

invcier longi muny chronic 
discharges of pétroleum, drilling compounds, 
brines and heavy metals may be more damaging to 
marine species of the area than the large, but 
infrequent spills or discharges." 

These same conditions are 
expected to occur with the offshore alternate 
pipeline system, that is gas pipeline system, except 


that the possibility Cheoil tpollrution is imuch.more 


YLimited? 


The offshore alternate route 


concentrates all facilities and human ctivities on the 


coast of*the Beaufort’Sea. These new facilities, 


expecially compressor stations and their requirements 


































eroitsliuaog bitd od Aetx to esozos elodet-da0m od® Af 
enissen-foelel to soissnimiie to vonsdsuseth ebulonk | 
bd viiledsom soetkb bas isobie baa ,eiloe eo “y 
elanusM «.2iliqs Lio @oxt et idaée bas cieiakelie 
nek dolew ayead salon sts begseits one yleaLl teom- 


- 


sefoa eAif setaviatso bos ,elees bepmrs , seme adj ob 
doi? ,aeviow Bris xot oivows , ateod yfastip Sas ae 
seoksanodab simetee mor? wifetiom Feit enosiatugag ¥, ; 
caneol gatidad wetive vert vets bas eilige 12a i60n r 

bos nogine!* -.natsegite buna Levonet [ave1y Moz? hel 
siuy>%en o@8 of: saeotvos Boot siasa ,eetsidsstzeent pet 
aveeol ated paol ito yrstcgned 1t98?3ue biuos meseyeoss pa 
a 


<4 flo ¥s avblied svissiomus .ellias [io spiel mor 
satbneto has .s2etev a0 ehum ai ebauogmoo oixos aemso >” 
arf onitostie ysintise bos ,aen70l, sor ,2tne12Us ai. 
. /aemdowivas estondetsen 

fmonéS ,awz pol edd ai 
»ehavoqnon prbi fish ,musloxzgeg 20 aeptadseth 
ov osipsmsh arom od yen alstem yvesr DAA eenitd 
+oci .epast eda osed2- sere edd fo esioxie ontiam 


- 

* sspisdoeih to eliige snoupstink he 

sin angiszibnos smse saetT .. -) we a rt 
- ra 


cjegiat ia. gtofatto odd diiw avooo, oF basoenxs 

foes ,Meveye ontfagig asp at Periz, lisabnasthebiad 
otom ovat at nottuiiog Tio to ¥ 

i 

e307 ey sized Le siodatito edt, ole 

eds so esitivizo cemud Bas 26s 2 
avistliog? war 


pe) 


eS) 


} 


t 
to 


[tick easipiiiag waa R.B. Weedon 


W. Parker 

In Chief 
for regular inspection and maintenance will 
adversely affect polar bear denning along the 
Alaskan coast of the Beaufort Sea. Human activities 
will influence all polar bears moving inland to den 
on the Coastal Plain of the Arctic National Wildlife 
Range. These adverse impacts will cause polar bears 
we feel, to seek new, possibly less favourable 
denning areas with resultant reduction of polar bear 
populations in the Beaufort Sea. We have not, and I 
interject here, we have not been able to quantify 
that possible effect up to this time. 

Construction activities will 
take place on marine segments during the summer time, 
but the ice breakers will be used to prolong the 
construction season. Thus it is possible that 
polar bears using offshore ice would be deflected 
to other areas, compounding population losses 


due to the loss ‘of shore or land denning areas. 


It is concluded that the offshore 


alternate route will have an immediate and long term 
adverse impact on polar bear use of the Beaufort 

Sea coast between Prudhoe Bay and the United 
States -Canada border with significant, but unknown 
reduction in the number of polar bears. 


The Offshore alternate route 


‘would concentrate facilities and human activities 





along the coast in key bird habitat areas. Construction 


of facilities such as ports, compressor stations, 


and airfields will destroy some important habitat. How- 


ever, impacts on birds will result from construction and 
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operation of facilities as well. 

Facilities of the alternate 
route located on land include the initial 64 miles of 
pipeline, block valves, heliports and the first 
compressor station. Coastal facilities (all within 
the Arctic National Wildlife Range) include three 
compressor stations, three port areas, communication 
towers, and between three and six airfields. 

Tt is assumed that actual 
construction of land facilities would take place 
during the winter when most birds were not in the 
Beaufort Sea area. Activities for obtaining sand and 
gravel from borrow sites in active tiver flood 
plains will occur during summer and fall. Noise 
and human activity associated with summer borrow 
pit operations will cause birds to relocate to other 
areas. 


Alaska Arctic Gas Pipeline 


Company notes that low-flying aircraft and operation of 


compressor stations are especially disturbing to 
birds along the arctic coast and will cause birds to 
move to other areas. Studies for this company show 
that molting ea ducks traditionally concentrate 

and use areas directly associated with the offshore 


alternate route. Low-flying aircraft will change 


‘normal feeding behaviour causing the birds to abandon 


traditional use areas. Moulting sea ducks go as 
far offshore as two and a half miles to feed. Marine 
pipeline construction will take place at a time and 


at a location which infringes on these offshore 
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| feeding areas. Gollop and Davis in studies done 
| 
2 | for the Alaskan Arctic Gas Pipeline Company found 
3 that noise similar, to that made by a compressor 
4 | station will eliminate snow geese from an area and 
5 | would also adversely affect other molting waterfowl. 
6 | During the summer, spilled 
7 fuel, lubricants, or toxic substances will come into 
3 | direct contact with large numbers of bird life 
9) and could kill many birds. The offshore alternate 
| 
10) route increases the probability for spills occuring while 
a birds are present since fist the periods of peak construc- 


) 
| 





U2 | tion will be during the two consecutive summer marine 
ee construction periods,and two, storage will be at 
14)| Sites immediately on thetecoast® in critical habitat 
TS areas. 

\j 
U6: In summary, the offshore alter- 
17 i nate pipeline route concentrates facilities and 
1a human activities directly in key hird staging, | 
19 nesting, feeding, and molting areas. Summer ames 
20 | tion activities, noise from compressor stations, and | 
21} repeated use of low flying aircraft will have large, | 
22 | direct and adverse impacts on bird life along the | 
23 Beaufort Sea from Prudhoe Bay to the United States- | 
an | Canada border. Major breeding populations could | 
ea || be completely lost and significant shifts in total | 
yes} -population numbers and distribution of birds now ! 
27 | using the area will result from the Offshore route. | 
2381 Marinehabitat for fish are | 


29 | expected to undergo substantial alterations of unknown 


) amounts. These will affect marine spawning, rearing, 
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feeding and overwintering areas. Fish populations 


will be lost locally and in some instances may be 

ar rected over large. areas af ,earing or overwintering 
areas are altered because of the multi-age structure 
of aquatic populations n the Arctic. 

The offshore alternative will 
cause disruption of benthic communities as a result 
of the construction, operation and repair of a 
chilled pipeline buried in the bed of the Beaufort 
Sea. 

THE COMMISSIONER: Excuse te, 
"benthic" communities? 

A Berm ine, oS atch silos Ew uk tek an 

THE COMMISSIONER: Well, what 
does that mean? 

A The communities of animals 
living on the sea floor. 

The offshore route involves 
construction of 141 miles of marine pipeline and 
facilities, compressor station complex and ports 
adjacent to estuarine areas. Microscopic organisms 
living in these areas are the foundation of the 
food web reaching through fish, birds, sea mammals, 
and polar bears and man. 


Maintanance and repair of the 


-marine segments of the offshore alternative system 


will introduce many unsolved problems. [In 20 to 30 
feet of water, conventional marine repair techniques 
are limited to the same July to mid-October period used 


for construction because of ice conditions. The 
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crrtvcal Serrod or breakup, “thatyis, May) to the 


end of July and freeze up, mid-October to December, 


make repair access difficult if not impossible because 


of the likelihood of the presence of moving masses 
Of igel, 

MR. ANTHONY: Q Would you 
go on then with the consideration of the main 
ecological features of the Fairbanks alternative, 
please. 

A The significant feature 
-- ecological feature of the Fairbanks route is 
the tremendous variety of topographic and ecologic 
provinces that the route traverses. The essential 
difference of course with the Fairbanks alternative 


is that these various environments are traversed 


within and along established transportation corridors 


rather than cross country. But this is a matter which 


I will discuss shortly and Commissioner Parker will 
diSsctss in “greater ‘detail : 

In a general sense I can 
Say that the Fairbanks, of the Fairbanks route, 
that beginning at the Arctic Coast and south across 
the Arctic Plains, the region is characterized by 
numerous thermokarst lakes, that is, lakes resulting 


when ice, blocks of ice in the soil melt, polygonal 


‘ ground patterns and areas between lakes of wet 


tundra. The numerous “pingos in the area are 
indicative of the high ice content and continuous 
permafrost in the region. An excellent description 


of the vegetation and biotic features of the Arctic 
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Coastal Plains physiographic province, can be foune 

in the Arctic Regional Profile which I have tablec 
eartier in crossing the Brooks Range 

the Fairbanks route lies within the valleys of the 
Sagavanirktok and Atigun Rivers on the north of the 
divide and the Dietrich and Middle Fork Koyukuk 
Valleys on the south, and these are certainly siqnifi- 
cant features in themselves. I again refer you | 
BOwcWwe Arctule Regional Prorije, Incidentally, Mr. 
Commissioner, to interject at least a smile to this 


discourse, recently in Alaska, the test of whether one 


is an Alaskan is how well one can pronounce 
"Sagavanirktok", and I must say that many Texans 
have practiced this assiduously so that by the time 
they come here they are already Alaskans. 

THE COMMISSIONER: We shall 
remember that and devise a similar test in Canada. 

A The valleys along this 
Brroks Range area of the Fairbanks route, are from 
one quarter to three miles wide, surrounded by 6500 
to 7500 foot high peaks. The pass at the continental 


divide is 1400 feet high. After leaving the Brooks 





Range the route traverses rolling, hilly country 
with intermittent forested areas and crosses the 


Yukon River. The poorly drained lowland areas between 


waterfowl habitat. From Fairbanks the route follows 


| 
| 
| 
‘the Yukon River and Fairbanks provide important | 
| 


the Richardson and Alaska Highways alona the 
right side of the braided Tanana River to Big | 


Delta, a town approximately 95 miles south of Fairbanks .| 
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This valley is from one to 25 miles wide with 
elevations between 1200 and 2,000 feet. The 
Yukon - Tanana upland lies along the northern margin 
of the valley where unglaciated rolling hills are 
generally less than 2000 feet above the valley floor. 
These uplands provide unique wildlife habitat but 
are also interesting as biological refugia. That is, 
places where wild critters have survived during 
glacial stages elsewhere in Alaska. A more detailed 
description of this area south of the Brooks Range 
can be found in the Land Use Planning Commission's 
publication, resources of Alaska, pages 14 and 283. 
The general ecosystems map for 
the state which I have tabled includes the corridor 
alternatives and may be a useful general guide to 
Significant ecological provinces along this route. 
The problems associated with 
the interaction-of the chilled gas pipeline and 
areas of intermittently frozen and unfrozen ground, 
have been described as they relate to the Fort 
Yukon route, the impacts along the Fairbanks route 
would be similar, but again line inspection, line 
maintenance and repair activities could be conducted 
during any time of the year with virtually no further 


damage to tundra or other vegetation communities and 


- this seems to me to be a very significant environmental 


Gopeicgeration.» .lt is also important to note that 
along the route of the Alyeska pipeline, soils and 
river hydrology have been extensively studied and are 


thoroughly understood. There will, literally be no 
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surprises of a major sort relating to soil and 
permafrost conditions along this route, as least 

as far as Fairbanks. This represents a siognificant 
safety factor as well as a savings in time and 
money spent for soils and hydrologic research for a 


gas pipeline route. 


The majority of the environmental | 


impacts of pipeline construction along the Fairbanks 
corridor will relate to the cumulative affects of 
noise, pollution, competition for scarce water 
resources and so on. These impacts will be minimized 
to a considerable dearee because of the tremendous 
amount of scientific research which has been 

directed towards identifying similar problems for 

tne O11 pipeline” route’ and construction. Utilization 
of existing corridors should not only concentrate 
these impacts within a carefully controlled and 
controllable zone, but will allow the conservation 

of scarce resources, Since construction of new 
facilities will be minimized. 

Q Would you please describe 
the critical environmental considerations you feel 
apply to the Fairbanks route and elaborate those that 
you feel are most significant. 


A Many of the anticipated 
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‘problems relating to permafrost degradation, disturbance 


to wildlife and river crossings have been mentioned 
taredard to tie ancerior route and "I won't repeat 
myself here. Additional concerns exist with recard 


to slope stability and the portions of the route 
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1 which traverse areas of discontinuous permafrost. 

2 | Slope stability is a consideration simply because 

3 | the route through the Brooks Range will encounter 

7 relatively steep terrain and revegetation, erosion 

5 | control and other measures to counter the soil 

6 | slippage problems, will be more difficult to implement 
a and correspondingly less effective.In the mountainous 
3 | areas this can result in serious threats to pipeline 
9 | integrity. It is anticipated that use of the existind| 
10 | gravel pads of the Alyeska pipeline right-of-way can 
11] Significantly mitigate the impacts of construction 
12) in these areas as would be true for the rest of 
13 | the route. This is especially important for summer 
14 time repair and maintenance activities which would 

e> | otherwise have to be carried out over the exposed 
16 | tundra. 
17 | MR. ANTHONY: Thank you, 
18 Dr. Weedon. 
19 . THE COMMISSIONER: Well, I 
20 | thinkowe could adjourn say, Until 2:30, would: that 
21! be all right, Mr. Goudge? 
MR. GOUDGE: Perhaps 2:40. 

23} THE COMMISSIONER: All right, 
24 | 2:40 and then we'll have the pleasure of hearing 
25 | from Commissioner Parker. 
26 | - (ARCTIC REGIONAL PROFILE MARKED EXHIBIT 179) 
27 | (RESOURCES OF ALASKA VOLUME MARKED EXHIBIT 180) 
fa: (MAP --MAJOR ECOSYSTEMS OF ALASKA MARKED EXHIBIT 181) 
25 | (LAND STATUS MAP OF ALASKA MARKED EXHIBIT 182) 
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(PROCEEDINGS ADJOURNED) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. GOUDGE: I wonder 
if we could reconvene after the lunch break. 

THE COMMISSIONER: Mr. Anthony, 
would you carry on. 

MR. ANTHONY: On the advice 
of the other participants I propose to have Mr. 
Parker now read his statement that he wishes to 
read to the Inquiry and then ask Mr. Weedon to 
merely file the state's position and then cross- 
examine both of them, if thatis appropriate. 

MR. MARSHALL: Do I understand 
correctly that both witnesses will be available 
for cross-examination? 

MR. ANTHONY; Well, FI don't 
know the answer to that. I would hope that we could 
see how things go this afternoon. 

MR. MARSHALL: Well, sir, if 
Dr. Weedon is not going to be available tomorrow 
I would like to ask him a couple of questions today. 

THE COMMISSIONER: Well, cer- 
tainly. 

MR. MARSHALL: At least more 
than a couple, it might take quite awhile. 

MR. ANTHONY: My urderstanding 
is'that Dr. Weedon will be here tomorrow morning. 


The only question we have now is whether or not 


urgent matters at the state capitol require Mr. Parker 
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LOntl yeback this evening, So we're: still trying to 
get that sorted out, but Dr. Weedon will be available 
EOteny o2 tend andyperhaps atithe end “of the evidence 
in chief, if he has questions particularly for 
Mr. Parker, he could concentrate on those and Dr. 
Weedon would be available to carry on tomorrow morning 
and hopefully both of them will, but I hope to know 
better later this afternoon. 

MR. MARSHALL: Well, sir, 
I haven't had a chance to look at Mr. Parker's 


evidence. This copy has just been made available 


to me, I have no idea -- I do feel it's quite 
awkward and a bit of an imposition on Arctic Gas 
and perhaps the other participants to be put in 
this position. I think we as lawyers all appreciate 
that once a witness's evidence has gone in and 
remains unchallenged on the record that it-has a 
certain impact and there is a disadvantage when you 
are not allowed or permitted by circumstances of 
time and so on to cross-examine the witness until 
much later. 

MR AN THON Yess We Tile Mice. Commission- 
er, I suggest that these gentlemen are coming as a 
panel, their evidence is going to be complementing 
each other and the reason for asking their evidence 
.to go inbefore questioning is that I think perhaps 
some questions may be answered, or there may be 
another perspective that my friend wants to pursue. 
Now, there's no intention of spiritinag these centlemen | 


away aS soon as the evidence is over and I am confident 
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that within the logistic problems we have, these 
gentlemen will be available today, they hopefully 
will be available ‘tomorrow morning and if not we 
will endeavour and I am sure they have indicated 
that they will endeavour to return at a later date 
and there is nothing further I think we can do to 
accomodate -- 

THE COMMISSIONER: All ¥Ficht, 
well, let's do the best we can and let's begin 
by completing their presentation of their evidence 


rnechieLl: 


MR. ANTHONY: Mr. Commissioner, 


following the hearing this morning I made copies 
available of Mr. Parker's statement to my friend, 
Mr. Marshall and the other counsel had already 
left the table and I am just now distributing it to 
him and a copy to yourself, that will nt ees be 
filed as an exhibit. 

THE (COMMISSIONER: All richt. 

MR. ANTHONY: I would ask Mr. 
Parker, if you would please address the Commission. 

WITNESS PARKER: A Yes, Mr. 
Commissioner, first I'd like to say that we were 
happy to be invited here to provide information and 
some evidence to this Inquiry and we're all going 
to be living in the north with these problems for 
a good many years and the more we can learn from 
each other the better off we are going to be, and 
that was certainly Governor Hammond's reason for 


givina Dr. Weedon and I permission to appear at this 
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Inquiry. In any case, my testimony today will cover 


fh 








two principle areas, the first being the development 
Ofethevconcept of transportation corridors and 

bheim meulization in Alaska, and the second being 

to detail some of the environmental and construction 
problems associated with present pipeline and road 
construction in Alaska. 

Pivset, to, cet rto the transporta- 
tion corridors, they've been in Alaska both as a 
concept and as an actual easement or legal withdrawal 
of land; for many years they've been advanced for 
several reasons over the past two decades. It is 
not something new. Among the most common reasons 
being as an environmental restriction to limit 
transportation impacts on land as a means of makina 
joint use of facilities which can be shared by 
transportation modes and as a tool of regional 
development based on the thesis of surface transport- 
ation or the lack thereof, is the limiting factor 
in economic development. 

Now, the first of these reasons (| 
was used by early conservationists and environmental- 
ists in Alaska and elsewhere as a means of defining 
where surface transportation facilities should be lo- 


cated in order to limit their impact upon the wild 


‘lands and the wilderness areas. By the designation 


of corridors it was hoped that a plethora of roads 
spreading over the landscape could be avoided. Now, 
this concept is still advocated by some conservation- 


ists as a basic tool of land planning but seems to be 
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used less and less as the term "transportation 
corridor" becomes more and more associated with the 
maximized development scencario. The concept 
Hagpcerpcamuvalicqity an that it did Limit transportation 
impacts. However, those who advocated it never did 
follow through to examine the environmental impacts 
that would be associated with placing transportation 
facilities in corridors that were unsuitable for 
them. Some of the side effects of this action 
could of course be unnecessary degradation of water 
quality due to erosion or unnecessary impact upon 
certain wildlife habitats because of an over concen- | 
Cratron of transportation facilities. 

Tne’ concepe Of Utilizing 
corridors as a means of making joint use of 
facilities has always existed and is of course 
found throughout the world. The pragmatic problem 
in attempting to force modes into the same corridor 
are that railroads and roads cannot always follow 
the same alignment, nor can roads always follow 
pipelines in their alianment. If the design corridor 
is too narrow and modes are restricted within it, | 
there are bound to be eventual inefficiencies in the 
system such as too steep grades, unsafe curves or 


other unsatisfactory geomorphological and geotechnic 


‘stttetions: What’“this amounts to is that there is in 


any particular geographical situation a best route 
for a certain mode to follow and regional planners must | 
decide whether they want to sacrifice efficiency of the 


transportation mode to land ownership and land management 
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boundaries or seek the best possible right-of-way. 

We have many, many situations in Alaska where highways 
and railroads follow along and then diverge from 

each other for several miles and then come back 
together. The situation exists between Seward and 
Anchorage and between Anchorage and Fairbanks, and the 
proposed route for a railroad to the North Slope, 
diverges widely from the recently constructed hichway 
to the Arctic Ocean. Thus if corridors are selected, 
in many cases they will be so broad as to almost 

make it a meaningless concept. 

The use of corridors as a tool 
in regional development has also been around for a lone 
time. It was most recently used in Alaska by the 
North Commission which was appointed in 1966 to 
develop corridors for the extension of railroads 
to the Arctic and to Western Alaska. This: development 


was based on the thesis that it was the lack of 


railroad access which was inhibiting development of thote 


regions. I personally have never accepted the thesis 
thet the.dack,of, surface,transportation infrastructure 
was a barrier to resource development. This thesis 
was also developed by several others, among them 
being Tussing and Erikson in their publication 


Mining and Public Policy in Alaska. I expanded at 


*some length on this theme in a recent speech to the 


Society of Automotive Engineers in Seattle which I will 
offer as an attachment to this testimony. 
MR. ANTHONY: Mr. Commissioner, 


that will be filed as an exhibit, in this Inquiry. 
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THE COMMISSIONFR: Yes, please. 
A In any case the arocuments 
have been going on for several decades in Alaska 
as to whether transportation facilities must 
precede development or whether the resource should 
first be located before the transportation facility 
is built. The battle lines are still drawn on this 
issue and neither side shows any sians of retreatinc. 
i-“would* only point’ out’ that 
the Prudhoe Bay oil fields were explored and pre- 
liminary development occurred with only the most 
minimal surface access over an ill conceived ice 
road. The amount of tonnage brought in by ice 
road was probably something in the order of less than 
One per cent of the tonnage that was brought in 
to the Prudhoe area during the seven year period fror 
1968 to October 1974 when surface access was finally 


achieved to that area. We have mining districts in 


{ 


Alaska which have been served by roads since the 1930' s| 


which show no signs of activity at the present and which 


have resulted in no economic return to the State 

or National government over the past several decades. 
The point has been proven to me at least that lack of 
surface transportation is not the inhibiting factor 


to resource exploration in the Arctic. The time 


“for surface transportation comes once you have found 


your resource and defined its economic and physical 
limits. 
I would like to explain as re- 


quested at this time, the hasic transportation system 
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that exists in Alaska now. There are in this system 
obvious geographic corridors for surface transportation 
if we accept a corridor as a geographical and 
geomorphological expression. Some of these are 

in use in Alaska at present such as the corridor 

to Windy Pass and Broad Pass , and I can point these 
Out, or possibly Dr. Weedon could, which is shared by, 
the Alaska Railroad and the George Parks Highway. 
There is also the corridor through Isabel Pass which 
is shared by the RichardsonHighway and the 

Alaska Oil Pipeline now under construction. Another 
corridor is the multi-modal and international 
corridor from Prince Rupert to Fairbanks which is 
comprised of the Alaska Marine Highway System, the 
Haines Highway and the Alaska Highway. From Haines 
to Fairbanks, this corridor was once occupied by a 
small pipeline which is still there by not‘in use. 
Most of the corridors now in use were created without 
any formal withdrawal of corridors by the land manacer. 
Te 1S important at this time to make the distinction 
between the corridor as a planning concept and the 
corridor as an easement. It is also important to make 
the distinction between the previous two concepts 

and that of the corridor as a land withdrawal. 


As shown on the land ownership 


‘map previously submitted in evidence, there have 


been two withdrawals by the Secretary of the Interior 
for transportation modes in Alaska. The first with- 
drawal is utilized by the Alyeska pipeline and by the 


State's secondary highway from the Yukon to Prudhoe 
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Bay. SOuth of the Yukon the withdrawal is utilized 
by the pipeline and at times by the State hichways 
which existed prior to the withdrawal. The second 
withdrawal was south of the Arctic wildlife range. 
This is the only existing corridor withdrawal which 
joins to the Canadian border . 

The way in which the withdrawals 
work on the federal land is that permission must 


be secured from the federal land manager, in this case 


the Bureau of Land Management, for any action occurring 


on federal lands in the withdrawal. This insures that 


| 


! 
the transportation system will not be co-opted by some ! 


other form of development and also that land 
Speculators: will) not obtain lJands,in the path of 
major transportation facilities. Also environmental 
controls can be applied with greater power throuch 
stipulations. 

Within the Valdez to Prudhoe 
withdrawal are contained rights-of-way granaed by the 
federal government for the Trans-Alaska pipeline 
and also rights-of-way for the state highways, some of 
which existed prior to the withdrawal as stated 
before and some which were obtained after the land was 
withdrawn. Within the Trans-Alaska pipeline right- 


of-way the actions of the Alyeska Pipeline Service 


_Company are governed by a lease agreement between 


the Federal government and the seven member companies 
of the Alyeska consortium. Within the state's 
right-of-way the State Otenvaska controls the. right-= 
of-way consistent with adherence to state and 


H 


federal water quality and other environmental 
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1| regulations. 
2 | As the map shows, there is no 
| 
3 | withdrawal across private, borough, or state lands. 
4 | Across these lands Alyeska has secured a right-of- 
rea 
5 il way. In the case of state lands Alyeska actions within! 





{ | 
nT 1 


6 | the right-of-way are governed by a lease agreement 





aa between the pipeline companies and the State of 

S| Alaska, in the case of borough and private lands, Alyes-+ 
9 | ka ais building the pipeline across borough and | 
10, private lands in substantially the same manner as | 
Ll} across state and federal lands. ) 
12 | The two corridor withdrawals | 
13 | by the Secretary of the Interior were based upon | 
14) routes selected by the Alyeska Pipeline Service | 
is | Company, actually its predecessor in the case 

16 | of the Prudhoe - Vladez corridor and the Arctic Gas 

17 | Company in the case of the south of the WIldlife 

18 | Range there was-certainly a good deal of evaluation 
19 | of soils and hydrological conditions for alternative | 
20 | routes by federal and state agencis. However, most 
21 | of this evaluation was based upon existing data 
22 | in the files with some field reconnaissance. Evaluation 
23 | of gravel availablility was based upon known data and | 
24 | some exploration by the pipeline companies. Available | 
25) data on wildlife population in government files 

26 | ‘was supplemented by private effort. Fish populations | 
27 | were given some attention. In general the ee ee 
28 | evaluation of these withdrawals and alternatives were | 
29 | based upon existing governmental data in the early | 


30 phases which was supplemented later private investiga tat ie 
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boeay 
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Most of the thorough going analysis on the pipeline 


was done after the routes were chosen for withdrawal, 
not before. 

Before proceeding further with 
an examination of the corridor concept as it now 
presently exists, I would like to return and explain 
in more detail the transportation system in Alaska. 
The Alaska Highway system, in its present form, 
began with the Richardson Highway from Valdez to 
Fairbanks which was originally a dog trail, then a 
wagon road and gradually hetween the two world wars 
was improved to the point where it was a reasonable 
truck route 2m the 1930%s:. The major transportation 
investment in Alaska in early years as far as land 
surface transportation investments go were of course 
the Alaska Railroad from Seward to Fairbanks which was 
completed in 1921 and the Copper River “pee oe Bes ee 
Railroad which was completed in 1914 and last used in 
be Pei ae | 

In the case of the Alaska Rail- 
road we have a prime example of the situation where 
a transportation route is created into underdeveloped 
country. Such routes can have some effect in shaping 
later development, but not always. The Alaska Rail- | 
road was certainly a factor in bringing military bases 
to Anchorage and Fairbanks duirnq World War II and 
thus creating the post-war position of the railbelt 
as the population and economic centre or Alaska. 

It is important to remember that until World War II the 


railroad did not generate significant population 
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increases in Alaska. Anchorage at the time of 


Worl War II numbered only around 3,000 people as 

did Fairbanks which were not substantial increases 
in population from the day that the railroad was 
finished. This was in 1921. It was the creation 

of the military bases and their large population and 
large service demands that provided the economic 


accelerator for the Alaska rail belt. 


The Copper River and Northwestern 


Railway is a case of the other extreme where creation 


of a major transportation system did not result in any 


premanent development. When the railway overation 


ceased due to the shut-down of copper minino activities 


by Kennecott at McCarthy the railroad was never 
used again. There was no economic activity to 
justify its continued existence. 

Returning to the Alaska Highway 
system, during the 1930's the road system was 
extended from Fairbanks to the mining areas at 
Livengood and Circle. Despite the existence of a 
road, mining operations in these areas have been 
largely discontinued and shortly after World War 
II. Minor road extensions were pushed forward from the 
Matanuska Valley, the Anchorage area and the 


Kenai Peninsula, but the funds were not available to 


‘link up these isolated road systems until funding 


became available in World War II. In WorldWar II 
the Alaska Highway was of course built providing 


the-“state®with Lts first surface’ connection with the 


United States, the Richardson Highway was substantially 
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improved, the Gleen Highway was built providing 
Anchorage for the first time with access to the main 
highway system. After Worl War II highway construction | 
continued with the completion of the highway to 
Seward, the Sterling Highway to the Kenai Peninsula 
and its eventual extention to Homer. This was larcely 
the situation when Alaska achieved statehood in 1958. 
Since statehood in 1958 the state has been able to 
afford only one major new publicly funded highway, the 


Anchorage to Fairbanks highway which has been under 


construction for the past 17 years and on which the 
final section will be paved shortly. In fact, it 

was paved about three days ago. The greater part of 
the state's effort has been in upgrading the minimal 
road system inherited at statehood. 

The next great road extention 
finished invOctoper in 1974 finished invjthat.it was 
drivable, is of course the highway from Livenacood 
to the Yukon to Prudhoe Bay. This highway was built 
by the Alyeska Pipeline Service Company as a contractor | 
to.stheystate sand paid for by, that,company.. It-is a | 
state secondary highway by action of the legislature 
and will be taken over by the State of Alaska 
upon satisfactory completion of it by Alyeska 
whenever that company is substantially finished with 


- its use of the road in pipeline construction. 





Transportation planning in 
Alaska now relates to the Fairbanks-Anchorage corridor | 


and the associated central Alaska highway system because 


the great bulk of the state's population and business 
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exists there. Here, the state must maintain a 
general transportation structure which serves the 
needs of resource ‘development but primarily serves the 
existing population. Resource development projects 
suchas the oil pipeline and the associated road will 
be extended from this central complex when feasible. 
This will not always be possible unless the costs can 
be borne by the resource developer. 

The problem which the state will 
face in taking over roads such as the Arctic Road 


and any future roads built under similar conditions 


and incorporating them into the state general transpor- | 


tation network is simply will the roads aenerate 
enough activity to justify their maintenance costs? 
There is the additional problem of all the other 
services that must be provided along any road such 
as police, safety, services, recreation and a host 
of other additions to the state's budget. These 
decisions will naturally be made by the legislature 
duirng the budgetary process. If future legislative 
desire is to fund an expensive system of minimally 
utilized roads that are inherited from resource 
developers why the state will naturally do so. Under 
an ideal system user costs would be the determining 


factor on the amount of road utilization. Under the 


“system where there are so many general uses of any 


road it is extremely difficult to allocate such 
costs however except through the gas tax. The problem 
of recovering the revenues for all the ancillary 


services needed in addtion to road maintenance is far 
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more difficult to handle. 

I would now like to address the 
question of the aoriidens as proposed by the Bureau of 
Land Management in their Preliminary Conceptual 
Analysis of October 1974. Copies of these documents 

havebeen made available to the Commission. 

MRREANTHONY >) 6Mew Berger) if 
Cermay yourliknecall thatrduring\your trip to Alaska 
I believe Mr. Waddell obtained a copy of the 
Preliminary Conceptual Analysis and made them available 
to the various participants. I can make this an 
exhibit if it has not been done so. 

THE COMMISSIONER: Dathink 
you should, yes. 

MR. ANTHONY: Well, this will 
be the exhibit and it is this document that Mr. 
Parker is now referring to. 

A The state of intent of 
the analysis was to outline the urgent need for 
identification of a statewide transportation system 
in which five major considerations were considered: 
1) Making reservations for public access across land 
being transferred into private native ownership 
under the provisions of the Alaska Native Claims 


Settlement Act; 2) Develop whatever rational plan 


“for movement of high value energy resources from remote | 


areas of Alaska which minimizes adverse environmental 
impacts and to prevent proliferation of separate 
rights-of-way in accordance with the principles 


established by Title I of the Mineral Leasing Act of 
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1920, amendments and Trans-Alaska Oil Pipeline 
Authorization; 3) Assessments of the need for a 
system of national transportation and utility 
corridors across federal lands; 4) Assessment of 


Potential Routes through Alaska for construction of 


pipelines and other transportation systems for the move- 


ment of natural gas amd oil from Alaska through 
Canada to markets in the conterminous United States; 
5) Preparation of the joint environmental impact 
statement by the Department of the Interior and 
Federal Power Commission evaluating application of 
the Alaskan Arctic Gas Pipeline Company and the El 
Paso Alaska Company to transport natural gas from 
the Prudhoe Bay field. 

The above intents if carried 
out, would have been achieved by making public 
easement reservations across lands being conveved to 
Alaska natives tnder the provisions of the Alaska 
Native Claims Settlement Act and by securing the 
state's co-operation in making such easements across 
state ‘lands with accompanying easements across 
federal lands. 

The State of Alaska disagreed 
with the analysis for two principal reasons: 


1) The feeling that if easements of this 


“magnitude were secured at this time with the minimal 


} 
| 
| 
| 





information that is available: it would essentially co-) 


opt most future transportation planning in Alaska 
by linking it to these designated easements; 2) That 


the easements were not that critical since only 


12% of the corridors which traverse mative land and the) 
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rest vould be across state md federal lands where 
future easements should be readily available unless 
congressional action prohibited the designation 
of easements across national parks. or similar 
designations of federal lands. 

The disagreement with the 


study in the first instance gets to the heart of the 


whole concept of transportation corridors. The essen- 


tial question is can you really determine the best 
transportation corridor before the real use for such 
corridor has been outlined? Another way of stating 
the question is can future transportation needs 

be accurately predicted one and two generations in 
advance? A survey of recent history reveals that the 
original withdrawal for the Trans-Alaska pipeline 

was through Anaktuvik Pass. You might show that, 
Bob. This withdrawal was shifted 50 miles eastward 
to Dietrich Pass when it was found that Anaktuvik was 
not a Suitable pipeline location route. Although 
this shifting of a withdrawal was easily accomplished 


by Secretary of Interior action, it is not reasonable 


to expect that easements or corridors which have been 


in effect for several years would be as easily 
shifted. 


Another point on which we 


‘disagreed was the wisdom of physically selecting 


corridors at this time which would be useful for 
ealisor several, modes, of surface transportation. There 
is not enough knowledge of soils, hydrology, or gravel 


sources to make real location studies at this time. 
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Recognizing this the corridors are six miles wide, 
but even within six miles one would be very likely 
to not find the migit route in many cases. 

In the second reason for 
disagreement the State felt that there was little 
equity to the private landowners in this case, the 
Alaska natives, in placing such a restriction as a 
corridor easement across lands heing transferred 
to them in fee simple title. In the analysis 
done by the Land Use Planning Commission the attempt 
was made to quantify right-of-way costs across 
native lands and tae resultkng figure of something 
OVvetaen ol /200:,0004002 ai cormidonrt which shouldbe 
inserted, was obtained. One can quarrel with this 
assessment by the Land Use Planning Commission, but 
I think it is indicative of the scope of the real 
problem in obtaining easements across native lands in 
the future. No doubt problems will arise as always 
exists in securing right-of-way across private lands. 
In our experience at the Department of Highways 
we are accustomed to some hard fought battles with the 
citizens in securing right-of-way. We feel that this 
is the correct way and that otherwise the equity 
of the citizen would be too easily destroyed. The gov- 


ernment should definitely have to prove its need 


‘for right-of-way and the citizen does need resort 


to the courts if necessary to protect his equity in 
land oapCentainly such sadsystem ois frustrating but 
equity is always frustrating and difficult to achieve. 


Tf. 1 knew of ia situation. at this moment where the 
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Department of Highways required right-of-way 


across federal or state lands or across lands 


about to be conveyed from public to private lands, I 


would be the first to assert the need for a public 
service easement for a road across those lands. 


However, if we cannot legitimately establish a pro- 


Doe 


ject as part of our Five-Year Program we do not feel 


we have the right to seek such easement at this time. | 


I have been putting together multi-year programs, norm-_| 


ally five-year programs, all of my working life 


and have not acquired in the process much more ahility 


to foresee the future than I possessed when I 
began. I have experimented with 2 great deal of 
long range planning projects and it has proven to 
me to be a practical impossibility to reduce those 
plans to capital investments in the public sector 
too far in advance. The only way in which this an 
be achieved is by projects such as Apcllo where a 
goal is set. However, projects such as highways 
must be responsive to the developing needs 
of society and not built as a goals in themselves. 
The future of transportation 


planning in Alaska rests upon two principal bases: 


the development of a general system of ports, highways, 


railroads and the air system to meet the needs 


‘of the resident population. We are aiming for a 


system which will have maximum flexibility in 
responding to needs and efficient intermodal in- 
terfaces for it is by these that costs can be 


substantially lowered. : 
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| We will continue to develop systems 

to serve resource development. In some cases these will 
i be a part of the general system, sometimes there will 
| be little comparability. In any case, first there 
must be a defined resource and a defined market 
before the system is built. The state will then inter-.| 
ject such planning as is nessary to mitigate any impact 
the system will have on other segments of Alaskan 
society and to secure the most efficient interaction 
with other transportation systems. We are developing 


a pragmatic working model as the Trans-Alaska Pipeline 


and it associated haul roads are completed. 

I would now like to discuss the 
environmental aond construction problems associated with 
Arctic and sub-Arcitc pipelines and roads as we have 
experienced somewhat thus far. 

Our experience in Ataska thus 
far in the construction of the oil pipeline and its 
associated haul roads has provided some in sight | 
into the problems which future similar projects will 
face. We are learning a great deal from both of 
these projects on how we can best mobilize state | 
resources to monitor the project without diminishing 
services to other sectors of our society. One of the | 
first things we have learned is that a major pipeline 
‘will probably require continued adequate surface 
access for the mobilization of equipment. I should 
carefully define thatfor the mobilization of equipment | 
er the construction phase. This will probably 


mean a good all weather gravel road. At one time it 
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1} was thought that equipment and material could be 
2| transported over work pads and minimal roads. 

| 
34 Experience thus far with the Trans-Alaska oil 
4 | pipeline indicates that this would be extremely 
5 | difficult to’ acéomplish:. 


6 | There are several reasons for 


| this among them being the difficulty in accomodatina 


3 construction schedules to weather. Minimally 
9 | constructed roads degenerate durino periods of rainfall 
10 | and do not stand up under heavy truck traffic of the 


= In addition such roads result in slow moving traffic 

os and increase the amount of equipment that must be 

14 mobilized to move the tonnages necessary on these 

Bs large projects. The state highway that was constructed 


16 | in conjunction with the Alyeska project is a good 


so gravel road similar to the better parts of the 
18 ALaska Highway.- It is constructed to secondary 
highway standards. It has proven satisfactory 


for the movement of material in the amounts required 


i) 


eek) by this project. 
rea | During design review of the oil 


ze | pipeline there was a great deal of discussion about 


24 | the use of snow pads for winter construction. Here 
4 the difficulty is in adjusting construction schedules 
26 | *to other conditions. While the North Slope has a lona 
27 | period of winter, it isnotorionus for its deficiency 
28 of snow. In any case, the snow pads were discussed at 


30 would have only minimum utility in the construction of 
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ae fl type that has been present during Alyeska construction. , 


aT great length and general agreement was reached that they 
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the oil pipeline. This decision was 
easily since many involved, myself 
wished to use the snow pads if at 
to minimize the use of gravel. We 
minimal use of gravel through work 
which is in effect a winter work pa 
mobilization of heavy equipment onc 
well frozen and which would insure 
equipment was off the work pad well 
thawing conditions. We are also ut 
work pad construction laid over sty 


Some difficulty is being experience 
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AG 


not reached 
among them, 

all possible 
achieved our 

pad construction 
d which would allow 
e the ground is 
that heavy 
briereto 

LLigong thin 
rofoam insulation. 


ad with the thin 


work pads and there has been a tendency to overlay 


more gravel and generally bring them up in many cases 


to normal work pad standards in order that construction 


may go forward. Remember in this c 
pad as handling only the ,traffic-as 
construction. in-its sector, but.the 


the traffic is proceeding over the 


ase the work 
sociated with 
great bulk of 


lakelutil aaerciel ewe 


over state highways in the southern sector of the 


pipeline . As I stated before I am 


convinced that it 


would be very difficult to mobilize large amounts of 


equipment over long distances on a 


road or work pads on which construc 


very minimal 


tion was underway. 


The major physical problems in 


- construction of the present pipeline and haul road and 


therefore the major environmental problems also have 


been soils conditions and river crossings. In this 





| 
| 
| 
| 


| 
| 


way it differs little from any other major construction 


project except for the fact that it traverses 800 miles 


| 
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of widely varying soil conditions and that little 


hydrological information was available for many of the 


rivers that were crossed, or in the process of being 


crossed. 


The construction of the road con- | 


firmed earlier long held beliefs of the Department of 


Highways and the private sector that a cover operation 


over the existing surface should be used to the 
maximum possible extent and that cuts in thaw 
unstable permafrost soils shold be avoided. Predic- 
ting areas where thaw unstable soils exist is still 
difficult and intensive boring programs are necessary 
in areas of discontinuous permafrost. The problem 
baswea lis is Gnvadjusting, inthe field ,-construction 
plans when the plans do not match the actual soil 
conditions encountered. 

Especially critical are areas 
where the thaw envelope of a river system meets 
and merges with permafrost areas. Coming up out 
of river bottoms onto stream terraces has proven to 
be an especially critical area and intensive testing 


is recommended in these areas before any cuts are 


made. As one proceeds farther northward the kame ter- 


races and drumlins which have proven to be good 


building sites in the areas that underwent glaciation 


‘are no longer available due to the lack of alaciation 


in Arctic areas. 
In areas of discontinuous 
permafrost soil mnditions can vary widely and one 


‘ 


can proceed from good frost stable soils which can be 


reev 
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treated in a normal manner to lens of pure ice in a 
very short distance. The oil pipeline in its varied 
sections will reveal more subsurface soils information 
to us in the 400 miles of trench that will be opened 
than has been available throughout the previous his- 
tory ofA laska. 

River crossings become more 
complicated if one must transist from the above ground 
construction mode to a buried mode for the river 
crossing. This. means that the transition is usually 
made at the extremely critical areas along the lip 
of stream terraces which were described previously. 
Since there is a general lack of hydrological informa- 
tion, scour depths must be computed on extremely 
conservative basis. Also in the Arctic river banks me- 
ander rapidly expecially when the river begins to 
meander in thaw unstable soils. The river’may meancer 
past the point of transition from the river crossing 
to the regqular pipeline mode. This too requires | 
extremely conservative engineering techniques to he 
utilized. 

Material sites, or borrow pits, and 
the spoil disposal sites for wasting incompetent 
unusable soils create the major visual scars on the 


landscape. From the air, at least, thew are far 


*more esthetically distrubinag than the pipeline or 


road system. Rehabilitation of these areas is diffi- 
cult in the Arctic and they shouldbe minimized 
to the maximum extent. 


The most pragmatic means of 
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minimizing such sites is to mine gravel in stream 
beds and flood plains to the maximum extent possible. 
This, of course, creates problems in maintaining 
water quality, river regimes and fish habitats. 
Therefore, mining plans must be adhered to with 
absolute discipline. If this is done the 
flood plain and the stream sites cause less environmen- | 
tal trouble than upland sites and those which are 
in the water table are much easier to rehabilitate 
either by allowing the stream to resume its normal 
action by removal of dikes or by maintaining the 
dikes and creating new lakes. In any case, until 
such time as technology provides another answer, the 
utlization of gravel sources and the wasting of thaw 
unstable soils will constitute a major environmental 
impact upon any new route constructed in the 
Arctic regions. 

Continuing studies are underwav 
on the impact on fisheries and wildlife and thus 
far my observations are limited to the interaction 
between construction crews and various species. I want. 
to make it very clear that these are limited to what 
has been observed on this particular project. The 
imposition of no hunting restrictions and rules in | 


the camps prohibiting guns being used by individuals 





-have- eased this problem considreably. Long term 
effects on widely ranging species such as caribou 
have not been predicted as yet and of course a 

ee as literature has developed wound this subject. 


Experience gained from studies in Lapland of the ! 
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effect of road systems on reindeer and in the Soviet 
Union on the effect of pipelines and railroads on 
reindeer plus our own knowledge of the effect of 

road systems on caribou still teaves us somewhat 

in the dark as to whether it is the system itself 

in the case of roads bringing an expanded intrusion 
of variables into such areas or whether it is the 
road itself as a physical barrier that constitutes 
the change in population and migration patterns. 
There is always the chance that it may well be that 
many of the things we witness would have occurred 

in any case and this of course is the main unknown 
factor? 

The effect upon fish habitat 
and fish populations has caused some concern. Strict 
drainage control is necessary with the normal problems 
of erosional siltation being magnified by the size of 
the project. Practices which might be acceptable 
if construction were being accomplished at a slower 
pace thus spreading the siltation effect over a 
longer period are simply unacceptable when compressed 
into a tight time frame. The differences 
are between a project delivering silt into a stream 
over an eight year period as against a project of 


this type which would be havina its impact ina 


‘one year period. It is difficult to get culverting 


right on the first installation so that increased 
stream flows will not inhibit fish migration 
unless personnel skilled in such operations are 


present. During our normal highway construction we 


‘OKOT 
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have such personnel present, but on the project the 
Size of Alyeska, it has beén impossible, a correction 
needed there, to achieve the same level of expertise. 
Culvert installation should allow time for changing 
the installation before the fish migration occurs, if 
a change in the installation should prove necessary. 
Camp sanitation and water 
treatment have become recurring problems. Were traine 
personnel available to operate the new sophisticated 
systems now in use most of these problems can be 
overcome. The problem is essentially one of trainina 
and having sufficient regulatory personnel on 
board early in the project to assure that trainine 
is accomplished. 
Vapor releases in large 
quantities can create micro climates which may 
impact visibility in harbours and at airports. We have 
had no practical experience in this as yet but 
have identified it as a problem to be resolved 
at the Valdez Terminal and at the pump stations 
along the oil pipeline. Similar problems of course 
will occur with the gas pipeline only these will 
be magnified a great deal due to greater amount 
of vapor release from such a line. 


The first year of pipeline con- 


‘struction largley consisted of building the haul 


road and the camps and other support facilities 
necessary to begin construction of the pipeline. 
Obviously if these facilities can be utilized in 


construction of any subsequent transportation systems 
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there will be significant savings in time and money. 


In fact maximizing the use of existing facilities 
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is one of the key‘items in minimizing the environmental | 


impact of resource development. Everything that is 
done in the Arctic and sub-Arctic in the way of 
major construction normally requires inordinate 
amounts of gravel. Anything that lessens this use 
of gravel is an environmental plus. At the same 
time in an energy short economy we must minimize the 
investment in energy needed to extract energy 
resources. 

The greatest influence which 


government can have in reaching a successful solu- 


tion to energy transportation problems where there are 


viable alternative solutions is to inject itself 


very early into the decision making process. First 


it must define what the government's goals are insofar 


as both energy production and environmental protection 


go. For example, the protection of marine and 
fresh water systems is the prime environmental 
concern for the oil pipeline. Maximum pipeline 
integrity has been the watchword during design 
review and now during construction. Integrity 


in this particular area should be sacrificed to 


other values only as a last resort. However, this pro- 


‘blem will obviously be less with a gas pipeline 


Since the dangers of oil pollution will not ever 


be present. 


In my experience our main failure) 


in Alaska was not to develop earlier the type of 
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Surveillance organizations that we have now 


at the federal and state level to plan the alternatives. 


As stated Bor or tecamamental corridor decisions were 
made before research in depth was accomplished. 
Research in depth in this case need not mean a 
lengthy drawn out data collection system. Rather it 
Means epucting together. teen of first class~ experts 
in all fields who can correlate existing information, 
make decisions on what further research is needed 
and in co-operation with the private sector insure 
that decisions on alternative routes are mace 
in the public interest. The difference between this 
way and the way we accomplished it in reaching 
decisions on the oil pipeline was that each agency 
and department was handling a piece of the action 
hoth at the federal and state level.. Some agencies 
handled their sections superlatively well while others 
reacted hardly at all to the problem. Major 
transportation decisions require more of a focus 
that can be given to them by this interagency inter- 
departmental approach. When one considers the maaqni- 
tude of the investment and the effect that such 
investments will have upon this region for the 
next several decades, it seems to me wise and prudent 


to develop a first class organization to carry forward 


‘the public's side early in the decision making 


process. 
I would say, Mr. Commisaoner, 
you are probably making further strides in this area 


than we did in the past and we hope to match your 
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a efforts in the future. 

2 | THE COMMISSIONER: Thank yu, 

4 Mr. “Parker. bd 

4 MR. ANTHONY: Thank you, 

a Commissioner Parker. I would like to go back 

6 | to Dr. Weedon for a moment. © 

7 Dr. Weedon, has the State 

5 Of Alaska filed an official’ posrtron "with ‘the 

if Federal Power Commission with respect to the question 
10 | of the pipeline route alternatives? 
11 WITNESS WEEDON: A Yes, we have, 
V2"| MR. ANTHONY: “Mri Commissioner, | 
on . I'd like to file with the Commission the statement 
14 of position as filed with the Federal Power Commission 
aul as an exhibit and’ Ll am going tovask’Dr." Weedon 
6 merely to summarize the environmental concerns 
17, which pertain to the states” pésition= as filed 
18 therein, but the full statement in full will be 
bk an exhibit. | 
20 | THE COMMISSIONER: All en 
al A The state of Alaska has | 
al advocated a Trans-Alaska gas pipeline route which 

makes use as much as possible of the existing Trans- 
- Alaska oil pipeline corridor. This is consistent 
25. | with the approach I have outlined for the various 
26 | 


“Arctic Gas alternatives and consistent with the 


approach Lor Corridors outlined “by "Mrs "Parker: 


31) : The much shorter Arctic Gas -- 
or Arctic Alaska Gas pipeline prime route into 


Canada would export many of Alaska‘s concerns, environ- 
| 
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mental concerns outside of the state, but we are 
extremely concerned still about the 200 or so miles 
of pipeline which would traverse Alaska's land. 
This 200 miles has not been touched up to now. It's 
value as an intrinsic component of the Arctic National 
Wildlife Range will be clear from my earlier testimony. | 
Essentially the state has taken the position that 
such an intrusion upon an untouched area is irreversible 
and tragic, whatever steps are taken to mitigate 
iesiweftiects, sbi is futher -felt,.thatssuch an intrusion 
would run counter to established Congressional 
policy as expressed in the Alaskan Native Claims 
Settlement Act of preserving large parts of the 
Alaskan wilderness from exploitation. 

A major environmental benefit 
of construction of a Trans-Alaska gas pipeline is 
then the possibility of following the existing oil 
pipeline corridor for much of the route. This 
corridor has been intensively studied and conditions 
relating to permafrost, vegetation, drainage and animal 
habitat along it are well documented. Experience | 
gained through construction of the oil pipeline | 
would be invaluable in avoiding the stakes and 
misjudgments that are otherwise bound to occur when 
large.construction projects are undertaken in a new 
and relatively unstudied area of the Arctic and | 
Ssub-Arctic. Moreover, those impacts that cannot 
be avoided regardless of the degree of care 
eek acas such as damage to and intrusion upon 


wildlife habitats will be only incremental to the 
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| effects already caused by the Alaska oil pipeline 


in the case of a Trans-Alaska aas pipeline. 

A Trans-Canada line, on the other hand would place 
the full force of such unavoidable adverse 
environmental effect on a new and unblemished region 
of Alaska and Canada. 

Construction along the 
existing oil pipeline corridor could make use of 
many of the Alyeska facilities such as camps, haul 
roads, access roads, spoil disposal sites, storace 
sites and similar facilities. The benefits from 
such use would be large indeed from hoth an environ- 
mental and economic perspective. To the extent that 
the sharing of facilities is possible as in the case 
of roads and airports and perhaps other facilities 
as well, the aggregate effect of the oil and aas 
pipelines is less than would be the case for a 
Trans-Canada gas-pipeline and a Trans-Alaska oil 
pipeline. 

The significance of the utiliza- 
tion of existing Alyeska facilities is likely to be 
even greater than a comparison of the two applications 
might suggest. Arctic Gas proposes to use snow roads 
and snow work pads for winter construction. El Paso 
proposes to use the Alyeska haul road and state 
highway, but also intends to work from the snow pad 
for the actual laying of pipe. 

In the state's opinion, neither 
Ee iieeas has satisfactorally demonstrated the 


feasibility of it's proposal in its application to 
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1 constructson, the Arctic. Coastal Plain.:..In that 


ho 





region precipitation is light, especially in the 
early part of the winter. Neither applicant has 
identified sources of water that will be utilized to 
make snow if there is insufficient snowfall nor have 
they identified alternative courses of action such 
as the use of gravel for roads and pads. This problem 
is more acute in the case of a Trans-Canada line 
since the use of snowroads and snow workpads entails 
a greater use of snow and also because the entire 
expanse of that line is on the Arctic Coastal Plain 
where the practicality of using snowroads is most 
questionable. 

There are other environmental 
benefits of a Trans-Alaska line guite apart from 
the benefits associated with the use of the common 
Sorridor. Particularly important is the lésser 
damage a Trans-Alaska pipeline would cause to the 
seigheryvs resources of the north.| The Trans-Alaska 
route parallels the general north-south direction 
of flow of most Arctic streams that must be 
crossed. Since each stream crossing presents 
problems of siltation and erosion and the 
potential for ice damming caused by a chilled gas 


pipeline all of which are potentially destructive 


"of Arctic fishery resources, the reduction in 


stream crossings is important. 
Furthermore, the knowledace 
of the ‘fishery resources in those areas that 


would be crossed by a Trans-Alaska line is far 
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greater than is the knowledge concerning the 
streams that wuld be crossed in Alaska and Canada 
by any of the proposed trans-Canada pipelines. 


MR. ANTHONY: Mr. Commissioner, 


I propose not to go any further into the question 

of statements, since the witnesses here concentrated 
and are in a position to comment on the environmental 
concerns and I am leaving it at that point. However, 
I am obliged to ask Dr. Weedon, he used the word 


cumulative effects which immediately put him into 


good company -- or incremental effects -- in discussing 


the utilization of the same general routing and we 
have had discussions over the last number of days 
about the synergistic or cumulative effect and I was 
wondering if you could give us your opinion or 

view of the argument that we have been having. 

A Mr. Commissioner, in a 
way I feel Hee Cl ologists perhaps should argue this 
point of synergistic effect out amongst themselves 
to air our failings and lapses among our own group 
before we bring it to the attention of august bodies 
of lawyers and decision makers, but I might just 
simply comment that the possibility of a synergistic 


effect, seems to be based on a concept that an animal 


or a population of animals has a threshold of 


tolerance for stress and disturbance. 

The first disturbance in this 
instance, the first pipeline or road, may not reach 
this threshold, the idea goes, but the second or 


some subsequnet one will exceed it with obvious and 
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ALLWEST REPORTING LTD. R.B. Weedon 
ae hee W. Parker | 
In Chief 
1 perhaps disastrous effects. It would be the same 
2! concept that some orientals were alleged to use in | 
3 | devising the water, torture where the first drop has | 
‘| no apparent influence and maybe the millionth drop 
>| sends the person over the edge into stark raving 
6 | madness. 
7\ I am sure that one could find 
g | many examples that would fit this idea within the 
9 | whole field of biology. I am equally sure that one : 
| 
10 could find at least as.many..instances of .adaptation | 
in Ol eccomodatlon.,).) think in .fact Dr. Ceist used 
12 the word, "habituation", where the first disturbance 
13 | causes by far the greatest reaction of any ina long | 
vay series as bng as there isn't so great an interval 
1s | between these cases that the en ae is .to that 
16 | animal almost the same as the first experience. 
aye I am also certain that weather | 
13 | synergism Or accomodation would apply to any given 
19 | arctic or boreal species as a matter of considerable 
20 | variation between species and certainly considerable 
21} uncertainty among scientists. 
22 | | We do know, however and I guess 
33 | I am saying that this synergistic effect is at this pointe & 
ta | very moot idea. We do know, however, that the first 
25 | major disturbance of wilderness character is by far | 
26) -the most important and in fact irreversible in its | 
37) effects on the character of the land and this is our | 
a8 | point precisely with respect to a aas pipeline crossing | 
2 | Pe Arctic National Wildlife Range. 


30 | Also, I think a point that has 
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iterated perhaps enough in Mr. Parker's testimony and 
mine, the intensive learning experience derived during 
the construction ane Arctic road and pipeline 

in new country such as with the case of the Alyeska 
Pipeline reduces the uncertainties and risks of 
environmental damage from later lines along the same 
Tomtes 

MR. ANTHONY: Thank you, and 
that,is the evidence of this panel, Mr. Commissioner. 

MR. GOUDGE: I wonder, sir, 
if we might consider rising for five or ten minutes 
perhaps for coffee. 

THE COMMISSIONER: Yes, I think 
we will and maybe you would speak to counsel about 
the program for the rest of the afternoon and tomorrow 
morning and speak to Commissioner Parker and Dr. 
Weedon about whether there is any possibility of 
their returning at any time that might be convenient 
to them so as ta accomodate Mr. Marshall and Mr. 
Hollinqworth if they wish to cross-examine and the 
other participants. 

There is another panel to be 
heard after this one this afternoon? 

MR. GOUDGE: I can perhaps 


etter advise you,sir, after five or ten minutes. 


“THE COMMISSIONER: All right, wel 


we'll take a break and see what you can do. 
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ALLWEST REPORTING L-TD. R.B. Weedon 
BURNABY 2, B.C. W. Parker 


(MULTIMODAL TRANSPORTATION AND UTILITY CORRIDOR SYSTEMS 
IN ALASKA, OCTOBER 1974 AND NOVEMBER 1974 MARKED 
EXHIBIT 186) 

(STATEMENT OF POSITION OF THE STATE OF ALASKA MARKED 
EXHIBIT 187) 

(PROCEEDINGS ADJOURNED) 

(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. GOUDGE: We will commence 
with the cross-examination of this panel. Before 
doing so I think its necessary to give you a brief 
outline of my version at least of the next day and 
next 24 hours perhaps, it is not version as to which 
there is great agreement, I am afraid. If we commence 
with cross-examination of this panel now, Mr. 


Marshall, I think is the counsel who is prepared to 


begin now. All counsel, I may say were very interested 


in the evidence and all wished a chance to cross- 


examine at some stage. I have spoken to both 


Mr. Anthony and to the members of the panel and they'v 


indicated that there is every likelihood that at a 
mutually convenient time we could entice them back 
before you, sir, and cross-examination could then 

be conducted at somewhat greater length. Mr: Marshall 
tells me however, that he is very anxious to cross- 


examine them both now. He feels he can perhaps 


‘cross-examine Mr. Parker to the extent of his 


existing questions between now and five o'clock and 
I suggest that we get on with that. 
As for Dr. Weedon, he iS anxious 


to cross-examine him as well. That perhaps could be 


' 


[3NH4M AXBALA FO STATS BHT AO MOTTIAOD FO. THSMSTATS) 


2 
ooveamos Ifiw oe :Sav00 .AM ja 
t f a 
a1ited lenaq eift to notsenimsxe-eeo1D oft Hdiw cr 

7 - 
tsi1d 8 voy egin oy ytaeesden 231 Anids I oe enio’ st 
nes 
vai txanm oft to tesol bn notetevoym to entisue : 
stew o¢ @@ noletev Jon et 4k \egenaag etuod Bf Ixer sf 

cae> gw 3T binw%s me I .snemeetps testp si stedd 

24 .won lodtsq eidy Fo nmotdsalmasxe-se079 djivw SE 
naa 
n+ hersacta ai otfw laemion edt ef aAnkdy T Vilenetes qa 
ei 


vad? Soa Lansa et to siascdaem ede 6 Base yaodsnh .3M 


tie 


aw5ixns 34 BH Rot 





























jOOTsIOy WMITTH GMA MOLTATROTaMAMT .ACOMETIUM) 
QURAN oTeL AAaMEVOM Gum dT eh aaeorso ~AABAIA UT 
© 9) (482 -‘TIERHKS 


> (BE TIaTHR 
(QIURUOLAA BOUTASSOAD) 


(THAMMAQOLGA OT THAURAUT GSMURER Bovtdas90a9), 


’ 
» otew vac ven Ef )fsenveo ELA \.won nipsd : 
sersito & Wadelw ite bas Sonetive ed3 Ai 


~ 


ato4 of wesoas even I .epste emoal GAs ° srimkxs 


tc teds Soodtledlit yreve at axel @edy Bessaioat © 
doad weds =%idae blues ow amis dreinevnaod yi isusum 
nett bipon migennimexs-eeers Dis wile uoy eroted 
4a1s” .4é@ .ddpne! te%sexe ¢sdvemoe Fh betoubios ‘ed 
asono da euoixas yaey al sit dandy ,tevewor! om etter 
syertteq neo of elon? ot. won daod madd om chmax: 

2td 2o anedxe ent og tedz6T . aM entra -9-BB0X! 

bns fools’ svii"has won agewend “ae 


: “dts tsiwad 


_ 


hides 


ALLWE 


(je? 


ST REPORTING L.-TO. 


BURNABY 2, B.C. R.B. Weedon 


ho 


LoS) 





11 | 


ho 


o>} 


W. Parker 


done tomorrow morning. On the other hand, counsel 
for the C.Y.I. has two witnesses that he would wish 
to call tomorrow Rising as well, so we have two 
competing applicants for tomorrow morning's time 
slot. I perhaps should let them speak for themselves 
as to the reasons they want to fill that time slot 
as they see fit. 

MR. MARSHALL: Thank you, 
Mr. Goudge. Sir, I think that I have a few minutes 
questions, of questioning for Commissioner Parker 
and it wouldn't take very long at all, so I see 
no difficulty in accomodating his wish to be on the 
next plane. It may be that after reviewing his 
evidence with my advisors, my clients, ther would 
be a few other areas that I would want to explore, but 
I doubt that very much. I think with Dr. Weedon's 
evidence that there are a number of areas that I could 
explore now and indeed I am anxious to do so. As 
we all know there was auite a bit of meat in his 
evidence and we'd like an opportunity to chew on 
it and think about it and come back with a few other 
thoughts and talk with him again, but I would like 
an opportunity to put some questions to him, and 
depending on how that goes it may be that we won't 


need to have him back again, so I would think that 


if we carry on with Commissioner Parker now, it's 


not going to take very long and we could start with 
Dr.. Weedon this afternoon. 
Rit COMM ioOsS TONER: Then let 


the C.Y.I have tomorrow morning, is that agreeable? 
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BURNABY 2, B.C. R.B. Weedon | 


W. Parker | 


MR. MARSHALL: Well, if it is | 


NO 


possible, I'd like to carry on for awhile with Dr. 
3 Weedon in the morning. It depends on how long 


it's expected the C.Y.I. witnesses are going to 


to» 





5 | take. I gather there is a fish biologist and archae- | 
6 | ologist» | 
7| THE COMMISSIONER: Well, how | 
g | long; Mr. Veale, did you want in the morning? | 
7 Did you want the whole morning? Is that necessary 
10 | CES i Siete NOt? 


MR. VEALE: I have one witness 


12 | to call tomorrow, and his evidence in chief would | 
13 | not be very long, far less than an hour. There may 

14 | be some cross-examination, however. My position, 

oi] Mr. Commissioner is simply that I am very concerned 


16 | that he be on during this week. He's actually been 


17 | in Whitehorse since Monday waiting to be on. He has 

18 | advised me that-he was going to be in Old Crow for 

2 | the month had at not been for the hearing coming to | 
20 | Whitehorse, so I have strong feelings about that. : 
21] THE COMMISSIONER: Well -- | 
22 | MR. MARSHALL: Might we start 


a2} with him tomorrow morning? I anticipate, based on 





2a the summary I have seen, that it's Professor Morlan's,| 
Pig Dr. Morlan's evidence. I anticipate that I will have 
26 | “very few questions. I seem to be the major bottleneck 


when it comes to cross-examination. 
28 | THF COMMISSIONER: No, no, I 
asked Mr. Veale because we are here in the Yukon and 


30 I really wouldn't want the Council of Yukon Indians, 
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which is a Yukon organization -- I would like them 
to have the opportunity to present all their evidence 
while we are here and they are under constraints of 
funding and so forth that may not altogether apply 
to Arctic Gas, so I would like to give them a chance 
to present their evidence while we are here. 

MR. ANTHONY: i le aAy pol enOpe 
not muddy the waters, but hope to solve a few of 
our problems and I suggest perhaps that if it is 
the view of counsel by five or five thirty or whenever 
we are expecting to rise this afternoon, that Dr. 
Weedon is to be, would like him tov return.) wily 
Suggestion would be that we allow Dr. Weedon and 
Mr. Parker both to leave on the same charter would 
assist us in some financial as well as other problems, 
but allow them to leave this evening and they will 
both then return for examination at a subsequent 
Pame, » © say this not only .for-that consideration, 
but because of the fact that we have also had Dr. 
Hughs, who is to give evidence. His evidence is 
a terrain analysis of the Yukon and I would be very 
anxious that that evidence come in at Whitehorse 
rather than at some subsequent time. 

THE COMMISSIONER: Tomorrow 
morning you mean? 

MR. ANTHONY: Yes, and I would 
think that with Dr. Hughs and the Council of 
Yukon Indian witness we would probably take up 
es morning and for that reason I suggest that perhaps 


both the Alaska witnesses could leave this evening to 


R.B. Weedon 7554 | 
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} 
| be returned at a mutual convenient time. | 
“| THE COMMISSIONER: All right -- 
3 MR. BAYLY: Mr. Commissioner, 
“y I am certainly willing to delay cross-examination | 
>| of these witnesses until they return at a later 
| 
6 time. 
‘| THE COMMISSIONER: I take 
4 it you agree with Mr. Bayly, Mr. Bell? | 
g i : 
~ | MR. BELL: Yes, I stand with | 
10 | | 
"| Bayly on this. | 
‘ou THE COMMISSIONER: All right, | 
1 
‘” Nelly sLeCtssc Get Started then.” Ivtake it you gentlemen: | 
aa would like to leave on your charter this evenina. 
gs All right. 
‘ae MR. MARSHALL: I have a feeling 
= they'd like to leave now, sir. 
= | WITNESS WEEDON: Yes. 
13 | 


i : THE COMMISSIONER: Well, we 
: : ; | 
certainly will accomodate you because we do appreciate 


the trouble you have taken to come, but perhaps 


J 
1 


you'd bear with us for 45 minutes or thereabouts and -- 


WITNESS PARKER: Mr. fees 
we are in no time bind. The charter won't be here until 
1 OPCIOcK, | 

MR. MARSHALL: f Can. © en inik 


“I? 1l take very long. 





ae CROSS-EXAMINATION BY MR. MARSHALL: 
QO Perhaps we could start 
then with Commissioner Parker.I was wondering, sir, 


— whether in your discussion of the transportation corridors 
| 


| 
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you had become previously acquainted with this concept 


of synergistic impacts, synergistic effects. 

WITNESS PARKER: A _ I've 
become acquainted with it. I have encountered very 
little to which one can really relate in actual 
proof until you reach such a point where it becomes 
obvious to where in effect you have built a corridor, 
it is in effect a wall that is obviously a major 
barrier to the movement of any other species, but 
as far as, you know, reviewing anything where you 
have a highway and you have another right-of-way, 
enditttesbitrof. «going , you know, what effect 
this will have, I have never found anything that 
I could crank into any kind of systems analysis 


Vert. 


Q Well, in your role involved 


in transportation planning, the establishment of 
corridors and so on, is this anything that has been 
studied by the State of Alaska or its consultants? 

A The corridors, yes, have 
received a good deal of study. We spent $3 million 
One ay corridor study to the Arctic and to the 
northwest four years ago, but this was a general 
engineering study and feasibility study, it was 
also entitled a corridor study. 

Q Well, specifically I 
was wondering wether in connection with these 
studies there had been any consideration give as to 
Ditegiie r or not there aan be a synergistic effect, 


the impacts, or is this something that really 
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just hasn't been looked at by the state? 

A It has not received 
really that much consideration and mainly because, 
at least in my perception I at least have not 
discovered existing literature that really approaches 
the question and I have looked for it and neither 
do I have the results of any tests in that particular 
area. Certainly there have been many tests connected 
with wildlife and simulated pipelines and that 
sort of thing,but I am not aware of any tests where 
any species -- there has been any real evaluation of 
the effect of one road on a species as against 
two roads on a species and so forth. 

QO Tiank) You, Sir. 
Further on in page 6 you made mention that within 
the Trans-Alaskan Pipeline right-of-way, the 
actions of Alyeska are governed by lease agreement 
between the Federal government and the members of 
the Alyeska consortium. I was wondering, sir, 
whether you knew if the agency had made any under- 
taking to provide a gas pipeline easement in that 
Corridor? 

A No, I have not received 


any formal notification from the Bureau of Land 


Management as to any gas line easement in that corridor, 


@) Siaryeeurther on in 
pages 9 and 10 you speak about the service road that 
Alyeska has constructed, the highway, you make mention 
peste future intent that it be taken over by the 
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| r2gnt? 

e | A Yes. 

3 | QO Do I understand, sir, 

a that you have a concern about the cost of upkeep 

| 

>| of such a facility and you're interested in the 

eI overall question of whether or not a transportation 

"| facility serves some economic purpose that can 

i| 

a justify the expense in keeping it up? 

a A Yes, that is a very 

4 great concern and certainly we will present to the 
a | legislature when we budget eventually for such a 
a | road, what the alternatives are and what the cost 
— alternatives are. 
e QO Has there been a 
sh fairly substantial cost to the S6tate in connection 
i with the upkeep of state roads as a result of the 
4 Alyeska project? 

13 


i . A Dh, eVecane LCS, awe 
| have suffered a tremendous impact on the existing 
BLate: pramary system, primarily as a result of pipeline | 
conditions and I testified before the Senate Public 
Works Committee on july 3lst to that effect to 
some extent. 
@) Yes). i -uriderstand == 
THE COMMISSIONER: You 
‘have a Senate in Alaska -- 
A This was before the 
U.S... Senate. 
THE COMMISSIONER: In 


Washington. 
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A Yes. 

MR. MARSHALL: Q The 
U.S. Senate Public,Works Committee. I understand 
that you were indicating an immediate need for some 


$70 million and a future need of some $300 million -- 


A That is correct. 

@) -- to allow upkeep. I 
was wondering if from the construction of a gas 
pipeline along that same corridor, you would expect 
that there would be heavy impact on State highways. 

A Yes, I would expect 

| 
that assuming an equal mobilization of equipment 
over the highways it would be a continuing impact. 
It is not anything on our highway situation, vis a 
vis Alyeska impact, there's not anything that I can 
Doran and £2x once dnd it will stay fixed. It just 
requires a tremendously higher level of overall 
maintenance and-reconstruction on a continuing 
basis and the same thing would occur with a | 
gas pipeline. 

Q And I take it that | 
insofar as the State of Alaska is concerned, the | 
magnitude of this problem and the expense is consider- : 
ably greater if a future gas pipeline is to be built 
in that corridor, rather than say in a shorter 


*195 mile road along the coast involving no permanent 


roads. 
A Well, what is important| 
is where the freight enters Alaska and where it is | 


mobilized. You know, I have seen no mobilization plans, 
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that would indicate how pipe would be brought in 
particularly other than those directly associated 
with the three ports in the staging along the coast, | 
but as far as any other impacts, no, we have not 


seen those. 


Well, "sac, to give “you 2 
fair answer to your question based upon the mobilization 
plans that have been presented to us thus far, in 
reference to the 195 mile construction across the | 
North Slope. If those plans were to be followed out, 
why yes, it would -- probably the impact on the prirarvy | 
highway would be substantially less, but I would have 
to add tile “caveat “that there would’ not be substantial | 
mobilization through the Gulf Coast ports about which 
I knew nothing. 

O i oan, Knew 1. o 
Alaska from the inside has it correctly, Bit they 
were quoting you as saying that the Alaska road 


system is being systematically reduced to rubble, | 
| 
is that a fair comment? | 


A Yess scnat isi ‘a fair | 
comment. | 

Q Sir, you made reference 
at pages =- I think -- I've got a faint copy -- in 


tie aweens, ~he-early teens anyway Of your evidence of 





the corridors that's proposed by the Bureau of Land 


Management in their preliminary conceptual analysis. 


imvee“wondering, srr, "ir “you could outline the 
corridors proposed by the B.L.M. across the Wildlife 


Range. 
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THE COMMISSIONER: Across 
the what? 

MR. MARSHALL; Wildlife 
Range. 

A As far as I know. 
There are several of them. I would have to refer to 
the documents if you so desire. Did you want me to 
identify those -- 

@) Can you just give me 
a general description of them, sir? 

A Well, the general 
description is the one which essentially follows 
the prime route. There is one along the coast and 
then there is one which extends along the foothills 
of the Brooks Range and then goes north and into 
the Wildlife Range and then there is the existing 
withdrawal around the south side which of course 
doesn't enter the Wildlife Range. 

Q Do I understand 
correctly that the range is federal land? 

A i, yes. 

Q Sir, I believe it 
is page 13 and I apologize, the page numbers on the 
copy of your evidence I have didn't come through 


too clearly. In any event, you made mention of 


“the initial selection of the route for the Trans- 


Alaska Pipeline in the original withdrawal being 
through the Anaktuvuk Pass. 
A mm—-hmm. 


0) And that that was 
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1 was found that it was not a satisfactory location 


2 for a hot oil pipeline. Can you tell us what was 


wrong with the Anaktuvuk Pass for those purposes? 


4 | A Well, my 
5 | own perception, the primary problems with the Anaktuvuk 
6 Pass were the soils and hydrological conditions 


in the pass itself which were generally poorer than 


8 | in Dietrich and also the problem of getting from the 

9 | northern end of Anaktuvuk Pass across all the 

10, drainages between the Killik and Sag River. Those 
11] areas are extremely deficient in gravel sources and 

12] of course you are cutting across many stream drainages, 
13 | but primarily the really telling factor there was 

14 | the extreme deficiency of gravel sources in those 

15 particular areas. 

16 Q I understand from your 


testimony that quite a bit of gravel was required 


18 | with the Alyeska haul road and the work pads. 
19 | A Les. 
20 | QO Yes, so the line and 


22 | the corridor have gone to the Dietrich Pass further 
22) to the east, is that so? 

23 | A The oil line, yes. 
24 | Q My understanding is 
Ds || that that is a very narrow pass. 

SH -« A Oh, yess 

a BY @) oe 1 PeT ALY (CO Say 
23 that it might be difficult to accomodate a hot ay aE 
+o II pipeline and gas line through such a pass, given 


the narrowness of it? 
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A ves, it's going to 
present a substantial engineering problem, but | 
not one that is yocuracn as unfeasible, at least by 
myself at this time. It is constructable, but it 
ie, qoing, to be difficult. 

Q You would agree, I 
suppose, sir, that there are very different engineering 
considerations that apply to a hot oil line than 
to a chilled gas pipeline. 

A Oh; yes, totally 
different. 

Q PareLrculariy (soi. 
conditions that would be favoured by road locators 
might vary considerably? 

A Would you repeat that? 

Q Well, particularly 
the soil wonditions through which the engineers might 
locate a ho. oil line as opposed to a chilled 
gas pipeline might be totally different or very 
different. | 

A On, ves, “doen't 
think that I can really comment on this at this 
time because it's going to require a great deal more 


analysis than I am prepared to come up with at 


Q I see, well, we'll 
leave it at that. then, sir. 

Sir, you dealt at some 
length with the experience that has been gained in 


monitoring the construction of the Alyeska project with 
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respect to construction difficulties affecting the 
various techniques and you talked about one of 
the things that we, have learned and this is on 
leg 16, is that a major pipeline would probably 
require continued adequate surface access from 
mobilization of equipment, and you go on to mention 
a good all weather gravel road. Sir, do you have 
the same concerns with a system being constructed 
wholly in the winter, using snow roads, do you 
still have the concern for a good all weather gravel 
road in such circumstances? 

A We have an expressed 
concern for the feasibility of snow roads. There's 
two items here. One is the possibilities of 
utilizing the work pad over which to mobilize large 
amounts of equipment all at the same time using the 
work pad for pipeline construction. Our experience 
thus far with the Alyeska line indicates that this 
would be extremely diet Faecult ..orThrer other is of 
course, if I understand your question correctly, 
the feasibility of snow roads and also snow workpadcs, 
issthatoconrect;s oroejustoone or the other? 

@) ihamo sorry , Sir, 1 
was checking a point with Mr. Hemstock and I missed 
your last comment. My apologies. 

A Now, the other is -- 
the rest of your question as to the feasibility of 
snow workpads and snow roads. Thus far based upon 
our design review of the oil pipeline at which 


snow roads and snow workpads received a great deal of 
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1} consideration. We did not find them feasible for 
Z| that project except in a very minor use. The 


problem is still being worked out. But in many of 








4 the areas where first we hoped, very sincerely hoped 

5 | to be able to use snowpads, we were not able | 

6 | to come up with a design which was suitable and | 

7| in those areas gravel is being utilized now, either 

J in the thin work pad concept or a normal one. 

9) Q Sir, have you 
10 | been made aware of the research that has been carried | 
11) out though Northern Engineering Services in the 
12) construction of snow and ice roads in northern Canada? | 
13 | Specifically, there were tests conducted at Inuvik | 
14] about which there has been fairly extensive evidence 
is) given before this Inquiry. 
is | A Yes, the Department 
1? | of Highways has the snow road Situation under 
1a| constant review and the Director of Planning in his 
19 | last submission to me to be forwarded to the | 
20 | Governor for inclusion in our initial position | 
21} before the F.P.C. was essentially that the snow | 
22 | road concept was not proven to our satisfaction. | 
23 | So, I think the difference I want to make here is | 
24 | the Department of Highways position which was 
22: | developed, does not have as much personal input 
26 | ‘ from me as did the position which was developed 
27 | at the pipeline office when I was directly involved | 
23 | in the design review. | 
29 | @) Yes, sir, but my point | 


30 | cfManterest Mis to whether» or not the»State in reachin q 
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Cross-Exam by Marshall 
that position has taken into account the research 
work done by Northern Engineering Services. 

in A It was made available 
to us as part of the whole Gas Arctic submission. 
We have reviewed it, I'm not sure whether we have 
received it or not. 

QO My instructions and 
belief on having reviewed the application is that 
the snow road test results in themselves are not 
incorporated in the application, so I take it that 
the state may not be available of these specific 


studies. 





A I guess the best answer: 


is not to my knowledge at this time. 

Q Yes, sit, .ahd At is 
my understanding and correct me if I am wrong, there 
is somewhat of a difference in the supply of the 
logistics aspects on the Alyeska route than would 
Pemvenn,t say, to construction of the applicant's, 
Arctic Gas's, prime route,in that on the north 
coast, for example, there are a variety of supply 
points and it can be reached by barge and it is 
not really necessary to bring up a haul load from 
the south. Would agree that that makes a significant 
difference in total volumes of traffic -and so ion? 

A Yes, that would make 
a total volume of a significant difference provided 
that all the freight did come in by the barge and 
that there wasn't a general shift due to the 


presence of the existing haul road now. 





SR eel ones. 































aaer 
IfsdeteM yd nisxa- BRO: 


founeass eft Sawosos otmi nedsd es i 2. 
.esnivie® paitsesnipadl aredtiod yd ono’ alow 
gideliave obam eaw JT A | ad S79 +6 (tice 
.iolesimdua stsorA esd. olodw edt Sacdiegemanee ie 
eved ow isiiedw ome Jon m'? \tr bewetves ieved si” 
donot tb baviteses 
Baa enolsoutsent ym 9 poo es 
gait at noktsoilags att fowetves pnmived a0. teiked 
ton sua eevisemods oi atiuest +202 Beor wone ert 
seat $b sded Of vnoktsollaygs ad? nb Sotsroqzresnt 
sitinegqe seett to sidsiisvs sd don ven e2639 grit 
 eolbusa 
1uwena sesd eft aesun T A : 
omit ¢tdd ta spbeiwoad ym ot toniat + 
ai #1 bom , tte ,2ae7 1) 1075 
syst \ondaw ms T 22 em toezx0> Ons pnibostetebau ith 
ait to yigque ofd ni eosstelttib sg 20 asdwemos at 
blvaw asns ‘stows siesviA oft no esoeqas apiteipol 
.2' depollaas ede Mo agtaoyizanes ot vane _akadeag 
dino oft to ted at tuo smbag ye'es9 o£99%K — 
vigena to ytelasy = ote erede ,olgmexe x02 tes0 
a) $i bas opted! vd bedosot od nso 24 bus 2dniog : 
mast beol Iused & qu paird of yrBeesosn mae. 4 
insvitiaele 6 eeasa tant Jsdd- eo1pe bivow ater waa: 
Sno of bas aittert 20 aonulov Istos mi one1922 


oven biyow tadt yeeY 9 A = WE dh We 


1aOW 


ALLWEST REPORTING L.TD. R.B. Weedon 
BURNABY 2, B.C. W Parker 


Cross-Exam by Marshall 


ai Q Just before leaving 


in 


i this business of snow roads, sir, I was wondering 





whether or not the. state iS aware of the research 


Ww 





4) work that has been done again by Northern Engineering 

5 on techniques of snow accumulation for such areas | 

6 | as the North ‘Slope, and included with that, just : 

1 to give you a little more background, are snow 

ef fencing, snow harvesting and snow manufacturing 

| techniques that have been developed in experiments 

10 | by Northern Engineering. Is the State aware of | 
| | 

Yd those, sir? | 

2 A All of those : 

13 techniques were considered during the design review. 

Ei | I again am not aware of whether we have the Northern 

LS Engineering information or not. The Director of 

LG | Planning is very confident and has a wide range 

17 | of acquaintances. He usually gets copies of everything | 

18 | pertinent, so I ‘am not absolutely certain now | 
| at this time. 

20 | THE COMMISSIONER: He | 

21 i must be connected with Mr. Anthony's organization. | 
| | 

22 | MR. MARSHALL: I am glad | 

3 you said it rather than I, sir, it's more likely | 

a4 | to be believed. | 

2 | 

26 | ; THE COMMISSIONER: Well, 


let's pull ourselves together, 





28 | y MR. MARSHALL: Q I understand 
| from your evidence, sir, that the major physical 


problems infonstruction of the pipeline and haul road | 
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have related to soilsgonditions and river 

crossings and those have been the major environmental 
problems? This is. paraphrasing your statement on page 
18 of your direct evidence. 

A They have been major 
construction problems and major environmental problem 
implies that there has been significant degradation. 
I think that Iwould prefer to say that they have 
just been environmental problems in the sense that 
any erosional problem is an environmental problem. 

Q Infairness to you, 
sir, I should quote you. Quote: "The major physical 
problems in construction of the present pipeline 
haul road and therefore the major environmental 


problems also, have been soils, conditions and 


river crossings." End quote. 
A Yes. 
QO I am just wondering 


sir, whether you thought that you agree with yourself. 

A Okayve Tethink<in the 
Waythat youGstatecittthattthey arecidentrfiied as 
major environmental problems. That does not mean 
that there has been a major environmental impact 
resulting from the problem because we have taken 
steps to insure that this did not result. 

Q Pot ietakesiee trom 
your comment then that there are satisfactory 
techniques available to insure that notwithstanding 
soil problems, soil conditions and difficulties 


of crossing rivers, environmental impact can be 
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minimized? 

A Yes, that is the 
secret of the whole business. 

QO I suppose even so, 
sir, even if these impacts can be minimized and 
we have heard quite a bit of evidence so far in 
Chiselnauiryoaboutsthat sort ofpthing, Lxamynot 
going to argue with you about it. There still is 
potential for impacts all along such a corridor 


if a gas pipeline is built. 


A Yes, 
0 Unquestionable. 
A Anywhere, you know, 


unless your initial engineering is confident and 
your field engineering is equally confident, well, 
you can create a major environmental impact just 
about anywhere along the route, even those’ areas 
which were previously considered safe, such as the 
areas of hard permafrost. I tried to indicate 

in my testimony for the first time, we're opening 
up a 400 mile trench traversing across Alaska and 


we are learning a great, great deal from that 


experience. 

THE COMMISSIONER: When 
you say a trench -- in the permafrost areas you 
‘elevated it, did you -- I thought that the majority 
of the line was to be elevated now, am I right --? 


A Halfxthe?:line is 


elevated, half is below ground. Essentially the 





ganekis. elevated in those areas where you have unstable 
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permafrost soils.In areas where you have permafrost 
where it was considered to be frost stable, why 

burial is going on, and there are constant adjustments 
being made between below ground and above ground 
because of course you can't bury your whole route 
initially, it is not really feasible and you have 

to be able to adjust to soil conditions as you 
actually encounter them. 

THE COMMISSIONER: So as 
you encounter soil conditions in the field, it is not 
just a question of crossing the river at, say, 

100 feet downstream or upstream or avoiding one 
or another natural obstruction. The very mode 
of construction itself may have to be altered as 
you proceed. That's been an enormous engineering 
problem in the field, I take it. 

A Yes, Mr. Commissioner, 
you have to be ready for that eventuality in the 
Field. The design change manual is a very important 
document and especially your back up, your technical 
backup for your field crews is all important, you 
can't maintain a high level of expertise with every 
crew that's out there constructing. You have 
to have them serve as trip wire so that when you 


do run into problems you can bring in the highest 


‘quality experts you can muster and put them on the 


problem immediately, because from working in the 
summer time in thaw unstable soils, sometimes you 
don't have much time and you've got to react 


cuickliv. 
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MR. MARSHALL 
Q Sir, I was wondering 


in the monitoring programs that you have and the 
plans that are eite developed, whether you -- 
whether they are quite specific to this particular 
right-of-way or whether or not studies and techniques 
that are being developed are such that would allow 
you to extrapolate to other areas? 

A: That {Ss a tning 
that we are supporting a good deal of effort to 
now is extrapolation from this trench which is 
being cut laterally and seeing what kind of soil 
profiles we can come up. We have some hopes that 
we will be able to develop a much broader real 
soils map of Alaska as a result of this, but that 
is still in very formative stages. 

Q Sire ust co pick 
up a loose end, and to make it clear to me, do & 
understand correctly that if a gas pipeline were to 
be built across Alaska as proposed by El Paso, that 
it would not terminate at Valdez? 

A The El Paso 
proposal terminates presently at Gravina (?)Point 
which is south of Valdez. 

Q How far is that, 
sir? How far is it from Gravina Point to Valdez? 

A Approximately 
40 miles. 

Q Is this an area 
through which there is a corridor established and 


are there other transportation modes presently in it? 











raga) 8 
aobheoW .4.8 ae 
((sriatemM vd mB 


LLAREAAM . 5M 
otitzebnow asw I ,xtke i) 


edd ban ever voy tsa+ amexpoxq entzosiaom ef nk 






























-. woy yedtedw \baqoleveb pated ets jsd3 anatg 
rsiest+eg “eidt oF oftigeqe atisip 625 yes totodw 
seupindioes bre astbuse son IO todisrw 10 ysw-to-tdpix 
wattle Bfuow Jedd dove ets beqolsveb panied era tant 
Tseets tedto od stelogex3*e od voy 

pnatdd 5 et te6aT A 

ot t2108%6 to Iseb 5o00p 6 paistogque S16 ow jedz 
>) dotdw donex2 @idt+ mort soistsloqs1rszxe ef wor 
rtoe ta Bab’ dew patese Bas yifsxeds! suo pnisd 
‘sid eaqod emoe eval sW .qu smoOp NS2 SW asl btorq 
[sex aebeetd foun 6s qoloeveb o3 efds sd itiw ae 

‘ed¢ ¥ud .aitde 325 tfoess 6 25 BsxealA Io gam altos 
aansts evitdemrot yrov ni Iftse at 

isia of seuf .2td 0 

- ob low 44 *40f5 4% otsm oF Bas , bas sacol & qu 

o+ srsw baltegta a4¢ s 22 dade yltoszyos Basdezebaw 
+s#¥ (oesd [9 ye beeoqotq sn adeslA seoros Ji tud ed 
Teshisv ts stenimzed Jon HIluow If 

Cast £7 ent A 
intot(t) sanivarD ts yisne@etq eodsnimres Tssoqora * 
~kobisV to djvoa ei dotmw 

3649 2b 16% wor 9) 
ceghis’ of tntoT satvetD mox? $i af ast woH ‘f2te) 


°J 


VistomixozggA A 
 leatim on 


sens ns dtdd st ° a A aoe 7 


nn tonal a a aa a | 


t33 at vimana aOR anst3 reso Si19ny, & 
vette) 2 earns 


ALLWE 
BURINVAIBY 2. BEC. 


ho 


os 


ee 


ST REPORTING tito. R.B. Weedon 


7572 | 


W, Parker 
Cross-Exam by Marshall 


A No’, 110 corridor 

by the State of Alaska. 

| THE COMMISSIONER: i alas Ze | 
Paso were given the right by the -- well, let | 
me put it this way, i there is an energy corridor 
for the Alyeska line that largely consists of federal 
tana ana it's partially state’ land too; “lf “understand, 
What would the procedure be to allow El Paso to | 
veer off toward its terminus? Would the Secretary 
of the Interior have to act? How would that he done? 
Are you in a position to tell me? 

A You would have 
two major entities that would be involved in that 
decision, the State of Alaska and the Forest Service, 
they are the two major land owners involed, and for 
that particular portion of the line, why the applicant 
would make a request for a right-of-way permit for 
the state division. of lands and to the same type 
of application to the Forest Service using different 
procedures in each case -- it would be a normal 
right-of-way application. 

THE COMMISSIONER: I see, | 
pat 16h me go. over on that subject." It™arn applicant 


sought to use this Fairbanks route, or Fairbanks 





Route or Fairbanks corridor to bring Prudhoe Bay 
"gas to the southern 48, at Big Deltal they leave 

the corridor, as I recall and head toward Whitehorse. 

The landowners in their way lose stateowned land 

euetiat— 


A Mm-hmm. 
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Q By in large what are 
they facing if they seek a right-of-way through 
there? Are they facing any native land, Dr. Weedon? 

WITNESS PARKER: af 
believe they could find a way through without 
land, but whether that would be the best technical 
route is something else. I am not prepared to 
comment on that. We haven't had enough background 
yet. 

WITNESS” WEEDON :°" AY + Mr. 
Commissioner, I might just say from my look at the 
map, the majority of lands are state owned lands. 
There is the Northway Tetlin Indian Reservation 
which then is Indian lands, that appears to be 
crossed by the present proposed alternative and there 
are small other areas of lands available for native 
selection, so there would be a question, I’ don't 
think it would be possible to avoid all private, 
that is, native lands in the area, and I would 
presume then the usual procedures for obtaining a 
right-of-way across private land would obtain in 
that case. 

Q Even though the 
land is not yet held in fee simple by the Native 
corporations -- Yes, Commissioner -- 

WITNESS PARKER: A _ This 
is a reservation under the old style and so it is 
held, whatever reservation lands are held, the 
B.I.A. holds them in trust for the tribe I believe 


is’ the simplest way’ of ‘explaining it. 
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1 | THE COMMISSIONER: Yes, 
> I thank you, thank you very much. 
MK. MARSHALL? pnQeeSir, £0 

move on, you've commented on the effect upon fish 
5 | habitat and fish populations which you say have 
G | caused some concern and you made reference to 


om it problems of erosional siltation being magnified by 


| the size of the project. I take it you would have 


wo 


9. | the similar concern if a gas pipeline were built? 


am) 


A Yes, we hopefully 

nL) would have a better set of stipulations to apply on 
| any gaS or oil pipeline as a result of our present 

3 experience, but if we're both concerned for the person 
4 7 constructing it and for the State in the protection 
nS of the environment -- 

é @) Sir, have you found 
that you are concerned both with respect to crossings 
aa of water courses by pipelines and also pipelines 
running parallel to water courses, particularly in 

9 areas where there are steep slopes? 

A Oh, yes, you know, | 
you have to have protection for both. | 
33 | QO The,corrzdor that 
runs through Fairbanks, as I understand it does 
aca contain quite a number of miles where the pipeline | 


26 .would run in parallel with streams, is that not so? 


27 Kl A That tis .commect.. 
8 QO This is somewhat 
hs in contrast with the situation on the North Slope 


0 where the proposed Arctic Gas line would roughly 
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Cross-Exam by Marshall 


cross most of the streams which run from the higher 
elevations down to the Arctic Coast? 


A That is correct. 


Ifyou'want’ me to expand onithat, I think the, differencé¢ 


is in this case, talking about impacting one stream 
as against impacting several, and the best means 
of approaching that is that normally it is easier 
to control erosion in the construction when you 
are well away from the stream of course than when 
you are working in or near the stream, but your 
stipulations have to cover both cases. We have 
encountered problems in both cases and will continue 
co”. Le btdonlt think cyoulscan ‘reduce sit;coyou know, :to 
make it quite as simple as PRenanec tian indicates. 

Q No, there is another 
consideration too, isn't there, and that is that 
if you are able to cross streams during the winter 
time when many of them are frozen to the bottom, 
problems of silt, so on, may not be as great as 
they would be if you were doing the stream crossings 
at other times of the year? 

A Yes, that is why you 
make them in the winter whenever possible. 

Q Sars ronether 22nd 


page of your prepared evidence you talked -- perhaps 


-I should quote you, you say, "Similar problems of 


course will occur with the gas pipeline only 
these will be magnified a great deal due to the 


great amount of vapor released from such a line.” 


You are talking about the creation of micro climates 
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Cross-Exam by Marshall 


that might affect visibility at harbours and at 


airports. 


Sir, I was just wondering 
what the basis of the statement was, as the magnification 
of this problem with the gas pipeline? Do you have 
some studies or data that you might refer to? 

A Yes, a primary eit ions 


there would be to Gas Arctic's own documents as | 


| 
furnished to the State on project and to the environmen-~ 
tal impact statement that the Interior just completed. 


Thereis a problem in both cases. 


Q Bina lL wrwSat a ckn 


the last page -- you make this statement: "At the 

same time in an eneray short economy we must minimize 
the investment in energy needed to extract eneray 
resources! I was just wondering, sir, whether the 

basis of that statement, and given your considerable 
experience in transportation planning and so on, 

as a general principal as a transportation planner | 
you are interested in a system that can carry the | 
goods for the least overall cost and also in the 


case of a system that uses fuel, one that is the 


most efficient in the use of that fuel. Do you 
accept those as valid principles in transportation | 
planning? | 
A Yes, I have always | 
accepted them as valid.. 
Q And would it follow 
a, that then, sir, that a system which in the 


case of the Arctic Gas proposal, does not require 
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w. Parker | 
Cross-Exam by Marshall | 
*| ligifaction and regasification and hence is more 
Prrvcient im ite “transportation from: the source’ to 
3} markets has certain advantages? 
4] A Yes, it has that | 
5 | particular advantage, of course, that advantage | 
6 must be weighed against all other energy inputs | 
7) either initially or on a continuing basis and | 
ia that is, you know, something that I don't think | 
9] I can answer in one simple answer. | 
aD) @. Excuse me just a | 
| | 
ar moment, sir. Sir, I noticed that you and Dr. Weedon | 
.) have with you the D.O.I. Environmental Impact | 
an studies on the Arctic Gas proposal and there has been 
di | some reference made to the support of the State of | 
aa Alaska to the El Paso proposal which is a competing | 
andl | Proposal. Do you know if there has” ever beer ‘an | 
af environmental impact study done by D.O.I. of the El 
| 
my Paso proposal? — 
if A Mr. Commissioner, 
ee the state of Alaska has made it quite clear continually| 
i 
in its statements which was read by Dr. Weedon in | 
Support Of the Trans-Alaska ~“gas Vine.’ In’ no way it 
po is an endorsement of the specific El Paso proposal. 
4 It is as a support of a Trans-Alaska gas line 
a for the reasons laid out in our submission to the | 
ty Bre ae 
27 fe) Has the: D021: done 
- an.environmental impact assessment of such a system? | 
ie A Not to my Knowledge. | 
ae, Q And does the state 
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Cross-Exam by Marshall 


support a system that would carry gas from where to 
where? 

A The state supports 
a system which would carry gas from the North Slope 
eof Alaska.to the United States, utiliz.ing,a route 
through Alaska which would serve the needs of 
Alaska, both its economy and its social needs and 
that in essence is why we made our decision for 
a trans-Alaska route . 

Q I notice that you 
didn't make any reference to environmental impact 
in that summation. I was wondering whether that 
was just an oversight, 


A it would include 


ewe) 


i 
| 


environmental impact in that summation, Mr. Commissioner 


Q Do, Detakesit~from 
the lack of specificness in your description that 
the state hasn't found such a route yet, that 
your not able to give specific beginning and ending 
points? 

A The State of Alaska 
is reserving its options at this time to comment 
on the social, economic and environmental aspects 
of both routes. We are endorsing a trans-Alaska 


route which as Dr. Weedon pointed out and perhaps 


‘you better read that again just so we get it 


exactilyvocorrect, Bob,~because.i,.think it.~is.critical. 


Phesexact Janguagep,in,the.F.P.C.»statement. 





MR. ANTHONY: Ayelet hink 


perhaps, Mr. Commissioner, what we might suggest is 


that 
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R.B. Weedon 
W. Parker 


Mr. Marshall referred to the filing before the 


F.P.C. which he has and has had and which is an 


exhibit here and I' think the policy has been clearly 


stated by the witnesses and I think that they 
have clearly stated they are not in the process 


of selecting a pipeline route, they are adopting a 


policy and I think that the policy has been expressed. 


THE COMMISSIONER: Well, 


I think, Commissioner Parker, that no one pee aaa | 


you except possibly Mr. Marshall, but I think that 


has been straightened out. You aren't in any diffi- 


culty)? are :you,*'Mr .\Marshall? 


MR. MARSHALL: It appeared 


he was, sir. I thought it was a fairly straioghtforward 


question and) 1. didn't ‘seem ‘to beable’ to ‘get’ la 
very straightforward answer. I am content to leave 
ai oo 

THE COMMISSIONER: Well, 
you need whether there had been an environmental 
impact statement carried out in relation to the 
El) Paso proposal .,e(That is* what’ got’ us) off on this. 

WITNESS® WEEDON: <A Mr. 
Commissioner, may I comment? 

THE COMMISSIONER: Yes. 


A I think the State of 


“Alaska has determined that its interests, environmental 


and economic and other interests are best served 
by a line which goes across Alaska in a generally 


north-south direction starting where the gas is in 


Prudhoe Bay to some port and tidewater. We have also 
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determined that one of the major factors in this 


conclusion is the ability to use an existing pipdine 


and road corridor. However, we recognize that 
several alternative southern termini -- good lord, 
what is the plural of terminus? -- Termini will do, 


are there. One could for example go over to Cook 
Inlet, startina at Glenallen and diverting from the 
existing Trans-Alaska oil pipeline right-of-way. 
One could go to Valdez and compete for port space 
with the oil terminal. One could go a little further 
south. I am sure that there are several ports and 
neither we nor any applicants or company that we know 
of has satisfactorally worked out to the last decree 
which of those particular precise routes would be 
most important. As I say, we are just convinced 
that a general principle should be that we should 
use existing facilities as much as possible in the 
construction of this gas pipeline. 

O Well, Sir, in 
reaching that conviction, have you been aided at 
all by an environmental impact study that might 
comment on the suitability of such a general route 
as you have described? 

A We have been aided 


substantially by an environmental impact statement 


“that was done about 1971 on the Trans-Alaska oil 


pipeline which describes in very, very great consider- 


able detail that particular corridor and we are 





hopeful that that document and its factual descriptions 


will be useful for us for the majority portion of any 
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trans-Alaska gas pipeline as well. 


| 

2| Q Do I take it then 
31 that the State eee. caused the work to go on 

| beyond that to assess the environmental impact 

| given the presence of a hot oil pipeline and with 
| a view to the addition of a gas pipeline? 

7 WITNESS PARKER: A Yes, 
| we have, the fact that we have not formalized the 
>| environmental impact statement is 1), because 

| there is no statutory requirwment in the State that 
et we do this; 2) in a state with very slender resources 
* they are trying to maximize the research that 
13 Eee one else is doing. You must remember that in 
14} dealing with the existing oil construction we are 
il also dealing with a substantial surge on the 

ms outer continental shelf which we must monitor and 
te also this gas line problem. This does not. detract 
13 in any way from our devotion to working out the 
19 best possible system for the State of Alaska, and 
20 | that is, as Dr. Weedon Just stated 1c,. a north= 
a south corridor with no particular defined termini 
| on the gulf coast as yet. 

| Neither are we committed 

a4) to the El Paso proposal per se. We have been quite 
25 | clear on that in all of our statements thus far. 
eet ; Q Dr. Weedon has 

| given us considerable detail and assessment from 
et an environmental point of view of the acceptability 
29 | of various routes from the point of view of the 

| State of Alaska, and as I say on an environmental 
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basis,and do I take it then that the assessment 
that has been detailed has not been done with, as 
a working tool, CH Banasnes environmental impact 
analysis that would take into account the presence 
and overation of a hot oil pipeline? 

A ele eet = 

QO Well, perhaps I can 
go back over it and explain it another way. As I 
understood the presentation, Dr. Weedon was telling 
us what the State of Alaska thought were the environmen- 
tal consequences of the proposed prime route and the 
various alternatives and he stated conclusions in 
the state's position with respect to -- which 
it considered to be the best from an environmental 
point of view and the next best and so on. Do 
I take it that in reaching those conclusions that 
you have outlined, Dr. Weedon, you have not had 
the benefit of an environmental impact study which 
would take into account the presence of a hot oil 
pipeline presently under construction by Alyeska? 

WITNESS WEEDON: A_ That 
is correct. 

WITNESS PARKER: A Mr. 
Commissioner, I think the critical thing to remember 


in this instance is that what the state is advocating 


‘and has presented as its position does follow a route 


which has been, -- received a tremendous degree 
Of environmental, study for’ 97% of that -= what’ will 
probably be any eventual route and this is the 


very critical factor which Dr. Weedon has stated 
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once which I think needs to be re-emphasized here. 








2 | @) Have the environmental 
3 | ay WITNESS WEEDON: A If I 
| May comment here. I was responding to what I under- 
5 | stood as the technical point that the the-Trans- 

6 | Alaska oil pipeline environmental impact statement 

7 was not written with the idea of comparing that 

| environment if there were a gas pipeline there as 

9 | Well must that. \COrmect, tsi that the thrust of your -- 
10 so the oil line impact statement was done in the 

11) absence of any assumption about a gas pipeline in 
12! that corridor. 
eo | Q Well, from that 
val base there has been no additional work to carry on 
iS | the impact statement, to update it, if you like, 
£6 | taking into account the reality of the hot oil pipeline. 
a7 | THE COMMISSIONER: No, 
18 | Commisdoner Parker said that the State, though under 
19 | no statutory obligation to do SO, was continuing to 
20 carry out work that had a bearing on that whole 
22 | question. 
i 

ae | MR. MARSHALL: I was won- 
3 | dering whether or not the work that Commissioner 
ae | Parker is referring to has covered the leg that would 
a | go beyond Valdez to Point Gravina. 
26 : WITNESS PARKER: A Mr. 

27 | Commissioner, no. I -- rather other commissioners, 
28 } I can muster at the time will be working on that the 


fed | first part of next week. We have given 


j some preliminary attention, however, there has not 
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been funding to get into it exhaustively. You can 
Dercertain at the same-sort of studies will be 
conducted, will ne required in Gravina Arm which 
are state waters as will be required in the Valdez 
Arm and the Gravina facility will certainly have 
to meet stipulations egual to or better, and of 
course adjusted for the fact that it would be an 
WeNeae Lacility tovanything that is being built 
at Valdez. The whole thing is that we have not 
even accepted Gravina as the terminus as yet. 

@) Have studies been 
undertaken thatwould help you select what you had 
considered to be the most suitable port for L.N.G. 
plant. 

MR. ANTHONY: Excuse me, 
Mr. Commissioner, I haven't interrupted, but ii 
found this quite interesting as a matter of policy 
and a method of proceeding, but I think now that 
Mr. Marshall is really asking the State for its 
assessment of a probable or a possible gas pipeline 
route in Alaska that is completely outside the 

purviewof our concern as a specific. I think as a 
matter of policy it is very valuable and I am 

glad that we got into that. But when we are getting 
into questions of what port are you going to study 
and when are you going to study it and so on, with 
respect to a proposal completely outside of any 
alternatives that this hearing is concerned with -- 


THE COMMISSIONER: Yes, 


I see the point. Surely I am not entitled to consider 
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the El Paso proposal, that is wholly within Alaska. 
It hasn't been advanced here as an alternative and 
if it had been, it is none of our business anyway, 
except that in a same way that a pipeline wholly 
within Canada is none of the business of the United 
States) som-= 

MR. MARSHALL: I guess I 
am led into these questions by the direct evidence 
that has been presented and the position being 
advanced in evidence by the State of Alaska in the 
stated preference for certain routes and -- 

THE COMMISSIONER: They 
don't want a pipeline across the north coast for 
reasons that they've elucidated. As a matter of 
policy they prefer a pipeline north and south if 
one is to be built. But we are interested in their 
reasons for rejecting the route along the horth 
coast and it is-really none of our business why they 
want one north and south, but anyway -- 

MR. MARSHALL: I intend 
toticaverity, sirmifuthinkithat ithose areiall the 


qeustions that I had. 


MR. ANTHONY: Mr. Compan iene 


before my friend leaves, I am wondering if he could 


assist perhaps this panel. They are going to be re- 


‘turning. Mr. Marshall very clearly stated there were 


some studies done by Northern Fngineering Services 


on snow roads and asked the panel if they reviewed 


it and they weren't aware if they had. I am wondering 


if perhaps he could insure that these reports are 
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1| provided to this panel so that when they return this 


question can be canvassed with them further. 


i) 





3 | ‘¢ MR. MARSHALL: I am sure 
‘| the reports referred to can be sent on to these 
5 | gentlemen. I think Mr. Williams is here and I will 
6 | Speak to him about that. 
7 THE COMMISSIONER: Yes, well, 
3 | maybe they could even be given to them to read on 
3) the plane home tonight. 
10 | MR.MARSHALL: We were able 
11I tos Dra nogiai dot. of] thingsswilth! us,.sir,) but dam 
2 afraid that we don't have those in our -- 
13 | THE COMMISSIONER: Well, 
hal I think that we will adjourn now, and -- 
MR. GOUDGE: Yes, I know, 
L6.! Sua, sehnat dit. isijafternfive o'clock, and. I suggest 
17 that we adjourn the formal hearings at leagt until 
130 9:30 tomorrow morning? 
9 MR. MARSHALL: Sige, #2 
haven't questioned Dr. Weedon at all, do I understand 
21] that we are adjourning now and you are having community 
22 | hearings this evening and that Dr. Weedon will not 
3 pe available tomorrow, 
2 & | THE COMMISSIONER: Yes, 
25 | that is the position we are in, Mr. Marshall. Really, 
26 | ‘I am sorry about that. This week has been full 


27 | of a great deal of evidence, all of it interesting 
23 | and all of it worthwhile, but we got ourselves into 
29 | a jam and I apologize to you, but the combination 


of Scott and Goudge was more than we could cope with 
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w 


4 
oe 


this week. They got us into this jam. 


i, “would s)lake to. thank 


Commissioner Parker and Dr. Weedon for coming because 


I know that both of you gentlemen are very busy 
public servants in your own state and I certainly 
appreciate the fact that you have been good 


enough to come. I would like you very much both 


to come again at a time @nvenient to you and I. would 


be happy to see that all such arrangements are made 
through the Inquiry and I should say that if there 
is any additional expense entailed, the Inquiry will 
bear that expense because we should have had this 
week scheduled in a way that would have enabled us 
to complete this evidence, and I hope that you 
gentlemen, we cannot do any more than ask you to, 
but when the time comes I hope that you will 
give sympathetic consideration to returning and we'll 
Give you plenty’-- Mr. Goudge will be in touch with 
you and we will give you plenty of notice so that 
a convenient time can be worked out. 

So, thank, you again, bots 
of you, and I do appreciate your coming. 

WITNESS WEEDON : Thank 
you very much. 


WITNESS PARKER: Thank 


“you very much, we certainly will give it every con- 


Sideration. 
THE COMMISSIONER: Fine, 
Ehank vou, Sir. 


(WITNESSES ASIDE) 
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MR. GOUDGE: 9:30 tomorrow 


THE COMMISSIONER: 


Well, 
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ALLWEST REPORTING L-TO. Ea pos 
BURNABY 2, B.C. 
“CANADIAN ARE | 
GAS STUDY I#8- | 
f SEP 19 1979 ae : 
| LNBRARY Sbehorse;, WX «Ls 
| | a  ncmcar te ae August AES wil 7s | 
3 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) | 
4 | MR. GOUDGE: Mr. Commissioner 
> | I wonder if we are ready to begin this morning. | 
6 | Before we commence with this morning's panel, we | 
My were provided yesterday from Environment Canada with 
8 a report entitled "Biological Engineering Evaluation 
9 of the Proposed Pipeline Crossing Sites in Northern 
10 | Yukon Territory. It's a reiatively weighty report | 
a which we have and which we will no doubt be filing | 
12) at a later stage and which the parties can certainly 
| 
13 | havetiaccess: to tifsithey*ls speak: to) us) It “'s’ useful 
LAs) to note that for the record at this stage because 
i 
a we unfortunately haven't been able to hear from 
16 | a specifically fish expert in this week's hearing 
il although we may get that later on, but this report | 
18} will deal in detail with that. | 
195) THE COMMISSIONER: The 
20 | Secretary isn't here. 
22 MR. GOUDGE: If you'd 
22 iWiket 1 filled now,eisit ,D'ldespeak torthe: Secretary 
231 later this morning. Mr. Anthony has advised me 
2a that he and Mr. Veale are presenting the panel you | 
25) see before you and I'll let him introduce them. | 
j | 
284 MR. MARSHALL: Sir, I 
27) wonder if I might make some remarks prior to the | 
zat commencement of this evidence. | 
294 Mr’. Commissioner, you will 
30! recall yesterday before the witnesses from the State 
i 
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of Alaska spoke, I expressed my concern both about 


the inadequate synopsis and also about the possibility | 


that ,.l pmight. not hee an opportunity to cross-examine 
them on completion of their testimony or at all. 

The time available did allow me to cross-examine 
Commissioner Parker, however, I was unable to turn 

my attention to Dr. Weedon. For the moment, sir, 

I must be and am content with the invitations that have 
been extended to Dr. Weedon to return for cross-examin- 
StLOM awl thank sbhough: dn, fairness to Mr., Anthony, 

I should, in keeping with the policy -- the mutual 
policy of co-operativeness and reasonable notice 

which I have been discussing with him this morning, 
advise him that if for any reason Dr. Weedon is 


not, abe. to. recumn ale wild, bringing. an: japphication to 


have his evidence struck from the record of the Inquiry. 


Sir, there is a second 
matter that I would like to speak to very briefly. 
It is my understanding that bth Arctic Gas and 
Foothills are entitled at the conclusion of each 
phase of the Inquiry to call rebuttal evidence and I 
take it that the same replies with respect to this 
phase dealing with alternative corridors and my present 
intention is to call rebuttal evidence at the end of 


this phase whenever that might be. 


However, sir, as I mentioned | 


yesterday, Dr. Banfield who has been on the panel and 
who has been with us this week, is leaving next week 
to Scotland on sabbatical leave. In view of the 


uncertainties as to the date at which this phase on 


| 
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ALLWEST REPORTING LTC. 
BURNABY 2, B.C. 
i Weer native corridors might end and when rebuttal 
ca evidence might be called, we wondered if Dr. Banfield | 
3) might be Subanncdmeee by being allowed time today 
a to give some evidence by way of rebuttal to that | 
>| that has been called by the other participants. I | 
6 | should add, sir, that we fully intend to have Dr. 
7 Banfield back in phase IIJ dealing with environmental 
a) matters, however, it would greatly convenience Dr. | 
> Banfield if it were not necessary for him to make 
Bm; the round trip from Edinburgh to Yellowknife twice 
aaa in the same winter. 
te | Sir, if time could be 
13 | made available, I mould think that about a half an | 
a hour would probably suffice. That may not allow | 
a time for the full and complete cross-examination : 
ze that all of the counsel are entitled to. As I men- | 
ak tioned, Dr. Banfield will be brought back “and under 
ee the circumstances I wondered 2E it ymight be possible 
a for him to make.some remarks. 
aD | I understand, sir, and I 
nial have had very little chance to go over this with 
oe him, that he has a few words for the lawyers too, 
ae so I am looking forward to hearing. Thank you, 
a4 | sir. 
ie THE COMMISSIONER: Well, 
ee ’ I think that we will certainly do our best to accommo- 
a date Dr. Banfield. Let's get on with this panel 
"id and then we can get on with Dr. Banfield after that. | 
an All right then, let's -- is this the only panel this | 





eae morning that you want to call, Mr. Anthony -- Mr. oe 
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ALLWEST REPORTING LTD. O. Hughs 
BURNABY 2, Bic. Rk. Morlan 
In Chief 
| 
i MR. ANTHONY: That is 
on 
| correct. 
*) ; THE. ‘COMMESSTONERY ‘So: it 
; would be just this panel and then Dr. Banfield this 
5 ' : 
mMOriiIng. Fines 
a MR. ANTHONY." Yes," Mr. 
7 { ° ° e ’ : 
| Commissioner, we thought it would assist and expedite 
I; 
=| matters if we called both witnesses together -- 
9 | 
Bi THE COMMISSIONER: Certainly 
10 | 
MR. ANTHONY: And then 
ie 
aa provide time for cross-examination. 
aI 
ia | THE COMMISSIONER: Have they 
12 | 
si been sworn? 
ai | MR. ANTHONY: No, they have 
ges : ; 
not. i “Was FUSe GoImg “tO -+— 
16 
OWEN HUGHS, 
17 | RICHARD E. MORLAN, sworn. 
13 | MR. ANTHONY: Mr. Commissionr 
al er, the panel you see before you are Dr. Owen Hughs 
0) who.is attending at the request of Canadian Arctic 
aS Resources Committee md Dr. Richard Morlan who is 
| attending at the request of the Council of Yukon 
! ; , 3 
33 | Indians and I will introduce Dr. Hughs and Mr. 
44 Veale will introduce Dr. Morlan. 
a5 | DIRECT EXAMINATION BY MR. ANTHONY: 
56 | O Dr. Hughs, your 
57 | biographical note was circulted with your synopsis 
28 | of evidence and I will be filing that as an 
Se-| exhibit and I wonder if you would just highlight 
i? 
40 | for the Commission your education and professional 
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ALLWEST REPORTING LTD. OO. Hughs . 
BURNABY 2, 8.C. R.E. Morlan 
In Chief 
| 
1 experience. 
é WITNESS HUGHS: A TI was 
3] born in Prince Cacrue: B.C. I graduated from the 
. University of British Columbia with a Bachelor of 
2 Applied Science, Geological Engineering, 1950, a 
6 | PhD.* jin sseology,, University, ,of Kansas in 1959: 
” Q I wonder if you 
"| would perhaps assist us by explaining to us what is 
9 | a geological engineer as compared to a geologist. 
a A Tn str ain nor, eat 
cael least as it was at the University of British Columbia 
| an 1950; the geologic engineerino candidates 
sag took virtually the same courses as the geologists, 
14 but in addition a number of courses in civil 
1S engineering, mining engineering and metalurgy. 
16 | Q Do I understand then 
17 | that the training is directed towards an understanding 
18, of the engineering consequences of certain types 
| 
si of terrain as well as identification of the terrain 
al itself? 
21| A Yes ,- that. would be 
22.) fair to say. 
23] O And I understand 
24 | that you are a technical officer with the Geological 
al Survey of Canada and presently are a geologist and 
25 ‘research scientist in the terrain sciences division 
27 ! 


of the Geological Survey of Canada and have been in 
i thet position.from 1959-up until, andsineluding: the 


i present time? 
t A Correct. 


Q And would you outline 
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erly your experience and particularly your 
experiences in the Yukon Territory. 

7 A Well, I have worked | 
in several of the provinces of Canada prior to | 


1960 and began working in the Yukon in 1960, mapping 





surficial geology, the term we use, which is mapping 
the unconsolidated deposits, the landforms and 
studying the engineering properties of the material. 
In 1969 my focus shifted more to the Northwest 
Territories doing similar work along the pipeline 
corridors. 


Q I believe from 1969 





to '73 you were involved with terrain evaluation 
in the Mackenzie transportation corridor? 

A That-2S COLTeECt. 

@) I understand also 
that you are a member of the Pipeline Application 
Assessment Group that reviewed the application of 
Canadian Arctic Gas? 

A That 2S correct. 

Q As a result of your 


experience in the Yukon and the Mackenzie area of the 





Northwest Territories you then have personal knowledge, 
do you of the prime, interior and Fort Yukon and 
Fairbanks proposed corridors? 

A Yes, that 16. correct, 


although I would qualify it a bit with respect to 


down in the southeastern part of the Yukon, especially 


the Fort Yukon corridor. My experience is limited | 
| 
that wrt that involves:the southern part of the Fort | 
| 
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‘ 


i Yukon corridor in Yukon. 


ho 


MR. ANTHONY: Thank you. 


Mr. Commissioner, Dr. Hughs has commenced his 


ies) 








4 | evidence in a typed form and it will be filed as 
>| an exhibit of this Inquiry. Unfortunately he was 
a absent and just completed it in handwritten form 
74 prior to his appearance and therefore that section 


will be typed and submitted as a total presentation. 


2 | QO Dr. Hughs, would 
Ii 
10 | you outline, please, the major topographic features 
11} of the Yukon and adjacent areas of the Northwest 
12 |i Territories? And perhaps you could make use of 


a i the slides that are available to you. 


4 | A Yes, I had some slides 
is, | that I have used in previous talks that will help 

16' you, I think. 

17) This will be a little 

ve | late for an overview, but ~~ are you hearing me all 
193 Eeoht, Norandosileneedithe ieRSShenee 

20 | THE COMMISSIONER: I think 
21 | you®should use the’mike; if you don't mind, Dr. 


Hughs, so the people taking it down on tape won't 


miss anything. 


24 | A This physiographic 

25 | map taken from a map by H.S. Bostock shows all of the 
il 

26 | * Yukon Territory and the western part of the District 
t 

27 | of Mackenzie. We can start down here in the southwest 

28 corner of the Yukon with the St. Elias Range which 

29 | is by far the most massive range in North America, 


30 | and immediately adjacent to it, the Shakwak Trench 
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1 it's a broad, very straight valley with a gently 

2 | undulating floor. Then to the northeast of that, 

34 the Yukon Plateau stretching right from the Shakwak 

4 | Trench to the Mackenzie Mountains some 250 miles. 

5 || This is a bisected plateau consisting of, as 

«| Bostock described it, as table lands, most of 

7) them surmounted by mountains or mountain ranges, 

3 and divided by a maze of broad valleys, broad 

9) interconnecting valleys. 

10 | The Yukon Plateau is 

12 bisected by the Tintina Trench, a feature very much 
12 | like the Shakwak Trench. And still further over 
13°| here we have the Selwyn Mountains, the Mackenzie 

14s) Mountains and the Ogilvie Mountains that bound 

15} this eastern and northern part of the Yukon Plateau. 
16 | Going across the mountains we get into the Porcupine 
17 | Plateau. This is another region somewhat similar 
18 to the Yukon Plateau, generally lower relief with 
19) mountain ranges such as the Nahoni Range, the Keele 
20 | Range, the Old Crow Range, which is a range of 
21 | hills and a few higher peaks, -- and not shown here, 
22 but should have been, the British Mountains, and 

23) then on to the Coastal Plain which borders the 

Peal Beaufort Sea. 

25 Within that same Porcupine 
26 | ‘Plateau region we also have two extensive plains 

27! areas, the Eagle Plain and the Old Crow Plain or 

2g | what is called Crow Flat. Then on the east of the 
29) Porcupine Plateau, the Richardson Mountains which 
ae 


anpegiecaldy quite rugged in the northern part, but in 
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In Chief 
i" the middle and southern parts, a fairly subdued | 
2 | mountain range. That's bordered still further east | 
3 | by the Peel Plateau which sits out in front of | 
4 | the Mackenzie Mountains and the Richardson Mountains, | 
5 | it narrows down at the north end of the Richardson 
6 | Mountains and at the north end of the Richardson 
P| | Mountains we go abruptly from the fairly steep mountain | 
7 front to the Mackenzie Delta. The Mackenzie Delta | 
7 eonsists.of_two, fairly distinct parts. In this | 
10 | region here is the modern Mackenzie Delta. This | 
11| is the alluvial silt that has been deposited at the 
121 mouth of the Mackenzie River since the last glaciation. 
13! It has a maze of lakes and distributary channels and | 
at I think that everyone is guite familiar with that | 
1S part of the Mackenzie Delta. There is also an older | 
16 | and more geologically complex area in this region | 
| that in general terminologies included with the | 
18 | Mackenzie Delta; whereas the modern Mackenzie Delta | 
19 | has elevation from about 50 feet inthe; south and 
20 | grading to sealevel. This has elevations of anywhere 
| 
21 | from 25 to perhaps 200 feet and it has no distributary 
22 | channels except the east channel of the Mackenzie 
23| River, but it is dotted with hundreds of lakes. 
24 Bordering the Peel 
25 | Plateau we have the Peel Plain and then on the 
26 | ‘opposite side of the Mackenzie River, the Anderson 
27) Plain. The Peel Plain is a relatively featureless | 
28 | plain, the Anderson Plain is the same except that on 
29 | along this margin there are some prominent escarpments | 
30 | and hills. 
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1 . Going still further east 
« we have the Colville Hills, Horton Plain, Great Bear 
3 Plain, and what emesis an extension of the 
4 Peel Plain is the Mackenzie Plain, but it is differen- 
a4 tiated out here because it becomes a relatively 
6 | narrower feature. Between the Mackenzie Plain and 
7 | the Great Bear Plain we have the Franklin Mountains, 
3 and these again are locally rugged, but in general 
9 low relief mountains. 
10 Down in this corner, the 
11| Great Slave Plain and way out to the east here, 
12 | the Canadian Shield. I won't say more about this 
a general region, I don't think, because this was 
\ 
14 | covered in an overview by Dr. Fyles. 
15 | 0 Thank you, Dr. 
Sal Hughs, I wonder if you would now indicate these 
17 | major features on the topographic map which is 
18 behind you on the wall and relate them to existing 
19 | potential transportation routes or corridors. 
20 A the St... Bias 
21 Range is this range in here going off into Alaska. 
22 | The Shakwak Trench is this valley feature through 
23) here with the Kluane Range, this lower range in 
24 | here on one side, Ruby Range on the other. It's 
25 | utilized by the Alaska Highway and also by the 
26 | “Haines Road as it goes down through here. There 
27 is also the products line that runs between Haines 
28 | and Fairbanks going along that same route. 
oa This is the Yukon Plateau 
seed in through here over to.the Selwyn Mountains, and 
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‘bisecting it is the Tintina Trench. Parts of 


Klondike Highway and Campbell Highway lie within 
Chat trench: 

I spoke of a maze of 
interconnecting valleys that splits up the plateau 
into these table lands. Most of the highways in 
the Yukon other than these I have mentioned follow 
this interconnecting maze of valleys. The Alaska 
Highway after it leaves Tintina Trench, follows the 
Dezadeash, Takhini Valleys and then a system of 
interconnecting valleys through into British Columbia. 
So does the Klondike Highway going on its way up 
to Dawson until, it gets into the Tintina Trench, 
follows along the Tintina Trench and then for a 
short distance follows another valley over to 
Dawson. The same is true off the road, the Mayo 
Road leaving the Klondike Highway and going up to Keno 
Hill. These roads very seldom follow one drainage 
system continuously. They kena to jump from one 
valley to the other and these are relatively broad 
valleys allowing you to do that. 

One exception is the 
road that goes from Dawson across to Tetlin Junction 
in Alaska. In this corner here we are in the un- 


glaciated Yukon Plateau, the unaglaciated part of the 


- Yukon Plateau. The valleys in this area tend to 


have quite thick ice rich silts in the valley bottoms, 
the valleys are confined, so that it has been found 
that it is much better to climb uponto the ridges 


and stickwth the ridges. 
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The Dempster Highway 
follows Mountain Pass, one of many through the 
mountains to the Ogilvie Mountains and across into 
the Peel drainage. When it gets north of the Peel 
River it follows interconnecting ridges until it 
gets to the Richardson Mountains. This is somewhat 


analogous to the situation between Dawson and Tetlin 


Junction, the interconnecting ridges provide relatively | 
| 


Stable terrain. Then it goes through locally 
confined terrain, through the Richardson Mountains, 
it's particularly confined in what is called the 
Gorge at the highest part of the route, onto the 
Peel Plateau, then onto Peel Plain and then 
follows the western edge of the Anderson Plain to 
fnuviik . 

Q Would you describe 
for the Inquiry please, and perhaps in prod terms 
the terrain and soil conditions of these major 
topographic features. 

A The terrain and 
soil conditions of the various areas are to a con- 
Siderable degree the product of glacial history so 
if you will bear with me I will describe that 
briefly. This figure shows the southern and central 
parts of the Yukon. Just to get you oriented there 
is Kluane Lake, Whitehorse would be about here and 
Dawson up there. In central and southern Yukon there 
is .evidence of at keast three glaciations and the 
last of these ice spread from St. Elias Mountains 


in through here, and from the Selwyn Mountains over in 
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here, and from the Cassiar Mountains to the south 

to the limit shown by this very ragged boundary here, 
that yellow line. a eh sorry that it isn't showing 
up quite as well as I had hoped with these lights on, 
but I think that perhaps you could see it. 

This ice sheet was 
actually the northern part of the Cordilleran ice 
sheet that covered the whole interior plateau of 
British Columbia. The ice margin was highly 
irregular with tongues of ice extending along the 
maze of valleys that I described earlier and pointed 
out on the map here. In an earlier glaciation ice 
had spread still further to the irregular red line 
and in a still earlier glaciation to the green line 
that you see here. 

Local valley alaciers 
occupied the valleys of the Ogilvie Mountains and 
these loops that we see here are the terminal moraines 
of the valley glaciers. sive the northwestern part 
of the Yukon Plateau including the Klondike District 
was never glaciated. Much of Yukon Territory 
north of Ogilvie Mountains is likewise unglaciated. 

Now, here we switch 
to further north and we're looking at -- here is the 


Mackenzie Delta, the Richardson Mountains in here, 


‘the Peel Plateau and Porcupine Plateau in here and 


these are the Ogilvie Mountains down in this region. 
The main Continental or 
Laurentide ice sheet which covered virtually all of 


Canada east to the Cordillera at its maximum extent, 
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In Chief 
covered the Peel Plateau in here, the east flank 
of the Richardson Mountains, out around the north 


end of the Richardson Mountains and along the 
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the mark by the green line on this slide and there 


was a late advance that brought the Continental 


ice sheet to this line after an intervening interglacial 


period. One feature of some interest here is that 
as the Laurentide ice sheet pushed in against the 
Mackenzie Mountains and the Richardson Mountains, 
it brought the drainage from this region and that 
drainage with meltwater from the ice sheet itself 
poured through a major valley that the melt water 


cut at the head of the Eagle River and through 


another channel at McDougall Pass and pushed drainage 


perhaps for the first time in geologic history 

westward out through the ramparts of the Porcupine 
River. Probably previous to that the drainage had 
been in this direction and that glacial meltwater 
laden with silt deposited quite thick glacial lake 


deposits along the Porcupine River, particularly 


in what we call Bluefish Basin and in Crow Flat and 


then there is another area not shown here in what's 


called Bell Basin at the north end of Eagle Plain. 


Within the*limits of the 


“Cordilleran ice sheet and that is back south in the 


Yukon in the previous|slide, the major valleys including 


Shakwak Trench and Tintina Trench are mostly floor 


F and gravel, 
by coarse, textured, glacial till and aqravel terrac 


extend down rivers such as Yukon, Pelly, Stewart, 
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In Chief 
| 

; Klondike, beyond the glacial limits. The notable 

Ms exception is Takhini Valley from Whitehorse to 

| Haines Junction which is floored by fine grained 

i glacial lake sediments. There are other restricted 

es occurances of these glacial lake sediments as in 

ee the Aishihik Valley, Stewart Valley, for several 

7 miles above Mayo, the north end of Teslin Lake 

8 | and a number of other localities. 

2} RLso, much of Rintina 
a Trench northwest of Dawson, and that is on the 

11] Fort Yukon Route, is floored by shale, weak sandstone 
12) and coal of tertiary age, and this part of the 

ah trench is characterized by very large slides and 
a earthflows. The glaciated valleys of Ogilvie 

re | Mountains are also generally floored by coarse 

4 textured till and gravel in part overlain by peat 
17) ana “ice rich sill. “In the unglaciated Porcupine 

ee | Plateau, that is this region through here, then the 
ne | unglaciated Porcupine Plateau, surficial materials 
| are mainly the weathering products of the local 
ie underlying bedrock, under typically in the silty 
22 | gravel range, but in areas underlain by shale of 
| Cretaceous age in parts of Eagle Plain the soils 
al are silty clays, and as I mentioned in the Old 

a Crow Plain, and this Bluefish Plain and in the 

a Bell Basin, there we extensive glacial lake 

a7 deposits. The glacial deposits within the limits 
ou of Laurentide glaciation, that's to the east and 
iad north of this green line, that is along the Mackenzie 
30] 


Valley and Peel Plateau,' on the east flank of the 
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Richardson Mountains and along the Yukon Coastal 


Plain are in general much finer grained than those 


of the glaciated parts of central and southern Yukon. 


tie qlacral tiltewse typicaltysclay Gili@or silty 
clay with relatively low sand and gravel content, 
and fine grained glacial lake sediments occur 

along the axis of Mackenzie Valleywth a few inter- 
ruptions from upstream of Fort Simpson to the 

Lower Ramparts of the Mackenzie. I can just show 
that on Ja’ slide. 

If you can distinguish 
here between brown and purple on this slide, the 
glacial lake deposits in the Mackenzie Valley go 
along through here and here, through here, and 
on up to here -- this is Fort Simpson here and this 
takes us up to latitude 64. Again, the glacial 
lake deposits are the purple and they continue along 
pie Mackenzve River in ‘the Mackenzie Wilain here, 
along through -- with an interruption near the 
Ramparts at Fort Good Hope, they are discontinuous 


along through here, along Little Chicago, and in 


at the upper end of the Lower Ramparts in the oe ae 


MR. ANTHONY: Mr. Commissione 


I believe that is the last of the slides, they will 


be provided to the Commission so that they can be 


“copied and form part of the record. 


O De. Huge, sou 
mentioned generally the coarse textured soiis of 
the central and southern Yukon as opposed to the 


finer textured soils of the Mackenzie Valley. Would 
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BURNABY 2, B.C. Reet Moriah : 
In Chief | 
| 
| you tell us please what the significance of this | 
2 is with respect to pipeline location and construction? 
3 7 A Well, except for | 
| 
4 | central and southern Yukon and the southernmost | 
| district of the Mackenzie which have only sporadic | 
6 | permafrost, we are dealing with regions having | 
“| either continuous or discontinuous permafrost and 
8 | in general the coarse textured soils have sionificantly 
7 lower qround ice content than fine textured soils, | 
10 at least until you get north of 68°30" where | 
11| the coarse textured soils too may have high ice | 
ei content. For this reason coarse textured soils 
13 | are less subject to slope failure or subsidence on | 
na | thawing. Either with or without ground ice, the | 
1 coarse textured soils are significantly less subject | 
es to erosion by running water and hence present 
7 Significantly less potential for stream siltation. 
13 Also, it is the-fine textured Sots  peaneLculanly. | 
19 | eiilt that are subject to ee segregation and frost | 
20 | heave and present potential, and I sy potential | 
21 | enginering and environmental problems in the | 
i : 
22 | discontinuous permafrost zone where the chilled | 
sal pipeline will cross unfrozen intervals. | 
v4 @) Have studies been | 
25 | conducted in the Yukon or the Northwest Territories 
26 | ‘into an environmental and engineering hazards associated 
2 with pipeline construction, that is, basically | 
23 hazards posed by terrain or soil conditions? 
a A Well, there have | 
30 | been several types of studies. Now, I am talking here | 
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1| about studies outside that done by the two applicants Ay 
2] especially Canadian Arctic Gas which are very | 
af extensive. The first terrain evaluation studies | 
a were conducted by the terrain sciences divisionof 
° the Geological Survey of Canada in a broad belt | 
o along Mackenzie Valley from the Alberta border | 
7| to Beaufort Sea including the coastal regions 
S| easi. dndmrest fot thesde lia anduthe interior of | 
=| the northern Yukon to the Alaska border. These | 
10 | studies involve classification of terrain at a | 
wy scale of one to 125,000. This is about two miles | 
12] to the inch. Soils comprising the various terrain 
aa _ types were studied, including permafrost and | 
24 | ground ice conditions. Studies were made of geomor- 
15 phic processes, both natural and Man jnduced in 
165 order to evaluate the probable engineering behaviour 
ead of soils in the various terrain types. Resulting 
| 
“| maps are available on open, files of the Geological 
al Survey of Canada and the terrain evaluations were | 
a | published as reports 7336, 7337 and 7347 of the | 
21] environmental social program. 
<2 MR, ANTHONY: Mr. Commissiondr 
23) these reports will also be tabled and provided as | 
1} 
al exhibits for this Inquiry. I believe we just have the | 
25 | one with us today, but the other which is 7337, the | 
= “one that Dr. Hughs was particularly involved in and | 
aid the others will be filed subsequently. | 
28 ; : A These maps formed | 
29 | the basis for a series of what we call derivative | 
_30] maps, called Terrain Classification and Sensitivity | 
| | 
| 
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1 maps and these are also available on open files | 
2 | of the Geological Survey of Canada. Another | 
3 | type of study was oe purely engineering in nature 
4 dealing with physical and engineering properties of 
>| permanently frozen soils and slope failures in | 
| permafrost areas. These include studies by J.A. 
7 Code, E.C., McRoberts, aid N.R. Morgenstern “and! by : 
3. R.M. Isaacs, and these are reports 73099, 7335 and | 
9 7416 of the Environmental Social Program. 
10 | Another type of study 
ad concentrated on geomorphic processes, that is 
12) changes occurring at present in the landscape whether 
es natural or man induced. These changes and their | 
14) causes were studied to predict what changes pipeline 
aa construction might induce in the landscape and 
16 | also what hazards the changes might present to the 
17 pipeline. Such studies included those hy 
a J.A-Hagenbottom “P.J. Curfers , Bec. McDonald and 
ia C.P. Lewis and these are reports 7316, 7324, 7339 of 
a the Environmental Social Program. Still another 
ae type of study stresses the relationship of vegetation, | 
it 
a soil and permafrost. These included studies by 
23 Sets Ort and W.W. Pedipeas ,DYy Crampton Stang 
aa Daa Keldcm,. lurniky s Bliss and another by gZolti 
ae and Turniky and these are reports 7304, 7308, 
ou | “and this will be -- I won't read these they will be in the 
21 record, that I will provide. 
23 Finally, there have been | 
tl numerous reports in scientific, engineering and | 
30 | 


ees trade journals on the origin of permafrost and ground 
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R, bey Mor lan 

In Chief 
ice, problems of permafrostengineering, geomorphic 
processes of permafrost areas and vegetation, 
landform, permafrost relationships. 

For.central and 
southern Yukon, there are published and unpublished 
terrain studies for most of the region with a 
notable exception of the southeast corner of the 
Yukon that includes part of the Fort Yukon route. 
None of these studies were conducted with a specific 
problem of pipeline construction in mind. However, 
by comparing terrian types one for one so far as 
possible with those in the Mackenzie Valley, terrain 
evaluation for pipeline purposes is possible, but 
not everywhere or in the same detail as it has been 
done for the Mackenzie Valley. 

Q In the terrain 
evaluation studies of the Mackenzie Valley were 
certain terrain’types identified as likely to present 
engineering or.environmental problems and if so 
would you describe them and indicate the sort of 
problems they may present? 

A In Central Mackenzie 
Valley where I had personal responsibility for 
terrain evaluation, and for the southern part which 


is closely similar and again for the northern 


‘part which is less similar, but which we can relate 


to what we are looking at the central area, we 
identified at least four types of terrain that 
were judged likely to present engineering and/or 


environmental problems. , One such type of terrain is 


a) 



































= ot er 
“OLet o-_ - 
| adpuit 0. 
HelroM. .tet 


? _ 
a on 


otraxromngen ,prite sont gasdeo7 tearreq 10 ane ameldo 


taint? 


sab4njspev bee Beets JaoT} sMI9g, de a 
eqidanoigal say 120TH umsotbask 
bin Lextaey) 209 avai ar 
‘uu ba betetidua o1e Sted? .motvY azedzvoe 
leiw gotoe: arly to Jrom rot esthuge aleized 
aft tn zenres Japertooe ont to Rotsgeoxe eidason 
,stuer fosreyY #301 eft. 40 71ee asbutont Jad3 i1oAuy 
i2ivene s Agiw betoubaoo etew eathueea 20d? 26 snout 
4  tmim ni aotsoutgenca saifiegiq Io meidozg 

an «8% 68 280 102 ano-esgyt Neistos pniraanona yd 
tot .velin’ soeioem arly of seaods a3iw oldlazog 
tod .e@teresod ef. geenqawa ontifeqia sot mottauiave 
ingel asse oft of 20, azedwyteave Jor 


eflev oferestosm afd. 103 encd 


offeV aisnedoeM efz to Bethede norgaulsvae 
Rex} CF sit! em Boltignehl essays akerzze? £63259 
ti -seldera Lsonesivedrivas 10 phizesnipae 


a! teyibai Sas Medd. aditsaeb hoy bivow 


Ttases2ag yam youd .emeldorg 


piscoS ON LepIns) ae A : Ne | haa” teed 


iitdlandqaet [anvexeg Sad Tt szedw. xeLtey 0. 


te taeq nayadsues,. ade tot 5a6 noktauleve ninzies 
; v5 oe 3, 


; i. : 
rereedston afd 32? viens 61s ear che : 
ee : 
me AR 
“oe [entaeo oft as pats . 
ow 46 etage oft dsp aed ay tna | iP 
jotd Gissxre4 to anys wor RBRE: J 3% rey 19bi 


7 


; oa 
ejeley saa ad dotdy dia -welimte aeola hot ie hes 


7 


7 i : 7 ? 
oN DAB yatreenipas pire yher of povbut exe» 
oa 
er ae Xo ees fous eax ane, doxq Ladnenngs: 


oy 


7415 























karst ponds or depressions and interconnecting 
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In Chieé 
‘ Paecen lake plains which are underlain by fine | 
2 grained soils, that is, silt and clay that were | 
2 deposited in ePaeiei lakes at the close of the 
’ last ice age. The soil of these plains is typically 
ice rich, at least as far south as Fort Simpson. | 
S| A common feature of the plains are thermokarst | 
" ponds and wet depressions which have resulted from 
e thawing of the ground ice and settlement of the | 
>| soil. Many of the ponds and depressions continue | 
ED | to expand at the present, though relatively slowly. | 
| Soil beneath the ponds and depressions and beneath | 
ial shallow interconnecting channels are unfrozen and | 
as, Saturated with water. These sites provide the 
al main conditions for frost heave, that is, fine 
aa grained soil and water, if they are crossed by 
16) buried chilled pipeline and not all of them could 
LT | be avoided. . | 
sai Although the mechanism 
al by which the thermokarst ponds expand is not fully | 
20 | understood, it appears likely that it would be | 
a accelerated markedly if pipeline or other construction | 
fF raised water levels in the ponds. Further, where | 
cl tributaries of the Mackenzie River are cut into | 
a such glacial lake plains, ice rich silt and clay | 
| form the valley walls, and here the soils are | 
el ‘particularly susceptible to several different | 
27 kinds of slope failure. 
20 : Organic deposits. This 
29 is what is generally called muskeg which has thermo- | 
_30| 
| 
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‘channels, presents a similar potential for frost 
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heave because the organic deposits typically overlie 


fine grained soil., Indeed the very existence 
of therokarst ponds indicates the former existence 


of ground ice that originated by ice segregation 


and hence susceptibility of the soil to ice segreaqation 


and frost heave. There is a potential for acceleration 


again of the ponds if construction disturbance 


raises water levels. But thse deposits don't present 


slope stability problems because they occur on 
very gentle or flat surface, very gently sloping or 
flat surfaces. 

Fine grained alluvial 
deposits. That is silt deposited by rivers and 
streams on their flood plains or deltas present 


closely similar problems if they have thermokarst 


ponds and depressions and interconnecting channels. 


Thermokarst alluvial silt prevails in most of the 
modern Mackenzie Delta ae Secs Locally “in “the 
flood plains of rivers and creeks within the 
region. 

Rolling to hummocky 
moraine constitutes the third type of potentially 
troublesome terrain. This terrain type is formed 


or “‘qlactal-eill consisting Of "stoney siltand «olay 


‘with irregular lenses of silt and gravel and having 


a rolling to hummocky surface with locally 
steep slopes. Depressions within the terrain unit 
contain ice rich silt and peat. In the subsurface 
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ALLWEST REPORTING LTO. QO, Hughs | 
a seed la R.E. Morlan | 
In Chief 
1| distributed ice lenses. These conditions can lead | 
z| to subsidence or to various kinds of slope failure | 
ze if thawing follows surface disturbance. 
7 Terrain consisting of colluvial 
S| deposits are also potentially troublesome. Colluvaal 
6 | deposits: occur on. slopes and are mixed deposits | 
a formed on slopes by creeping, sliding and slumping. 
= colluvial soils in the Mackenzie Valley are commonly} 
| ice rich and therefore are subject to several kinds 
0 Gh slope .tailure. ine the norther partof the. Mac— | 
oF Kenzie corridor, particularly north of 68°30 .the | 
res surface deposits and hence the terrain types are | 
301 geologically much more complex. In addition massive | 
re bodies of ground ice often many tens of feet thick 
ee are common and even coarse grained sediments may 
Pe contain or be underlain by massive around ice. 
esl Thermokarst depressions similar in origin to those 
is | eccuring further south are common in many of the | 
sos terrain wvypes, that is, sof this sregion. north of 
20 68°30'. The depressions and interconnecting channels | 
21 | ane however, larger jand,deeper, commonly, 25 to ./5..feet | 
- deep aS opposed to perhaps five to fifteen for the 
23] thermokarst depressions of the region further south. | 
a The depressions present some potential for frost | 
et heave and for accelerated thermokarst development | 
26. -due to construction disturbance. In addition, the 
277} sloping sides of the depression are subject to the | 
seul various types of slope failures. | 
29 | | Q Now, would you | 
3) describe please the relative extent and frequency of 
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In Chief 
} 
} . 
Hi occurance of these terrain types in the various 
A pipeline routes that are being considered by this 
3 | Inquiry. ‘ 
4 |i A Well, there are 
5 | no mile by mile totals of the various terrain 


6 types for the various routes. Available terrain 





7| data for Fairbanks and Fort Yukon routes are much | 
| less detailed than for the prime route so that 

9 mile by mile totals that would be fairly representative, 

i | 

10) | could not be prepared with what is known -- or the | 
7 available data base. I can, however, give relative | 
12 | figures for the Fairbanks and prime routes for the : 
13) terrain types that I covered earlier and I believe 

ya | these sto be, "atte Gast “Ehet general ratios’to be 
15 | reasonably accurate. 
16 | The thermokarst alluvial 
17 | deposits occur only in short intervals of either 

13 | route and are of significant concern only for the 
19 | cross delta option which might have as much as 
20 || 25 miles of these deposits. Glacial lake plains 
21| are most prevalent on the prime route, particularly 





if you take the interior alternate and marginally 








ee less prevalent using the coastal option, and 

25 | Rolling to hummocky moraine 

26 | ‘is most prevalent on the coastal route, significantly 
| : 

27) less on the interior route and still less on the 

28 | Fairbanks route. Thermokarst organic terrain is 


| 
| 
| 
| 
| 
| 
| 
24 | they are significantly less on the Fairbanks route. | 
| 


Pah. 5 : 
29 | about the same for the coastal and interior routes 
i 


30 | and significantly less for the Fairbanks route. pee 


| | 
I | 
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BURNABY 2, B.C. me Men n 
In Chief 
At ‘Slopes are most prevalent on the Fairbanks route, 
2| less prevalent on the interior route, but still with 
3 | substantial intervals and almost lacking on the 
ai prime route. I should emphasize that so far as 
5 engineering problems are concerned, these are 
6 | potential problems and the degree to which the 
7 potential might be realized depends very heavily 
B on the design and execution of the proposed project. 
9 | Severity of environmental 
10 | problems arising from terrain related problems 
SEHR also depends very heavily on the design and execution 
12) of the proposed project, but additionally, these 
13) potential environmental problems should be weighted 
14) to reflect large differences in the endangered 
15 | environmental values associated with the terrain 
16 | problems, depending upon where they occurred geographi- 
17 | cally. What I am saying here is that when-you look 
18 | at the environmental problems tha might arise from the 
19 | terrain disturbance, that it makes a great deal of 
20 difference whether you are talking about terrain 
a disturbance adjacent to a valuable fish or other 
22 | resource or whether no similar valuable resource 
28 has been identified at that point. 
24 Q You mentioned also 
2 | that if one terrain type occurs, and the example, 
26 ‘the southern Yukon and also in the northem Yukon 
Psi or the Mackenzie Valley District, does this 
28 | necessarily pose the same type of engineering 
29 | and environmental problems in both areas? 
oi Or A Not necessarily. The 
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R..E. Morlan 
In Chief 


terrain type will have the same geological origin, 


Simitar soil “type “and ‘similar ‘land iform.. (That ‘samilar 


soil type part needs some quailiidcation tparticularly 
with respect to glacial tills because they are 
highly variable in character. They can range 

from mainly silt and clay to mainly sand and 

gravel, depending on what kinds of material the 

ice sheets encountered as they ground across the 
landscape. However, potential for engineering and 
environmental problems depends additionally and 
very critically on the distribution of permafrost 
within the terrain types at a given locality, and 
where there is permafrost the amount and distribution 
of ground ice in the soil. 

In descriptive legends 
accompanying open file terrain maps, regional 
differences in soil, permafrost and ground ice were 
accomodated by dividing the region -- now, here I 
am talking about the tackenade Valley where we had 
mapping mntinuously from 60° to the Beaufort Sea. 
For these regions we divided the whole region between 
latitude 60° north and the Beaufort Sea into eight 
zones and terrain types were then described for 
each of the zones in which they occurred. 


In northern Yukon and 


* Mackenzie Valley, the soils of the glacial lake 


plains are typically ice rich, except beneath 
thermokarst ponds and depressions. In the glacial 
lake plain of Takhini Valley, there are no recorded 


occurrences of ground ice, and ground ice must be 
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R.E. Morlan 
In Chieet 


generally, significantly less common in the 


Takhini Valley, than say, in the Crow Flat. There, 
glacial lake plains will pose only -- that is, 
in the Takhini Valley, I would judge that glacial 
lake plains will pose only conventional engineering 
and environmental problems whereas in, for instance, 
Crow Flat you would have the additional difficulty 
of having these silts ice rich. 

Q Dr. Hughs, could 
you explain why there is ground ice in the soils 
of the glacial lake Iplains as far south as Fort 
Simpson in the Mackenzie Valley, but not in the 
Takhini Valley in the Yukon when they are both 
at about the same latitude. 

A Well, I intended here 
to have the permafrost map of Canada on the wall. I 
will put it up when I am finished for those who 
may wish to look at it. 

i ee of permafrost 
depends upon a large number of interdependent factors 
such as climate, vegetation, organic cover, winter 
snow cover, hydrology, etc. The permafrost map 
of Canada shows that Fort Simpson is within, although 
only barely within the zone of widespread discontinuous 


permafrost, whereas Takhini Valley is in zone 


‘a zone termed southern fringe of permafrost, where 


permafrost occurrenceS are sporadic and generally 
fairly widespread. | 
Q Now, the question 


gftstopesfailuresiis oneathat has .greatly,interested 
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ACLWEST REPORTING LTD. O. Hughs 
Bap rey teers R.E. Morlan 
in Cavet 

; ‘this Inquiry. Would you described the types of 

| slope failures and their relationship to the 

3 various terrain onitee 

4 A Well, by far the 

>| most common type -- they have been called active 

6 | layer detachment slides or skin flows, and this 

7| type of thin veneer of soil together with any over- 

8 lying organic layer and the vegetation cover detach 

9 | from the underlying permafrost and slide down 

an slope. They may be a few tens to several hundreds of 
11} feet wide and usually extend the full length of 

12 | the slope. They are most common on slopes underlain 
13 by glacial lake deposits md on  colluvial slopes, 
14 | particularly where the colluvium is underlain 
15 | by weak shale. They also occur on steeper slopes 

16 | -- on the steeper slopes within hummocky terrain, 

17 | hummocky moraine terrain type and on colluvial slopes 
+e even where the colluvium is underlain by material 
19 | other than shale. They are commonly triggered by 

20 | forest fires which remove insulating organic cover, 
21 but they may also be caused by human disturbance, of 
22 | sloping surfaces or by heavy rainfall. The actual 
23 Slide probably takes place in a few minutes. If the 
24 soil exposed by the slide has little or no ground 

25 | ice, the scar will slowly revegetate. However, if 
e ‘ice rich, fine grained soil is exposed, a retrogressive 
ae thaw flow slide, also called bimodal flow and that's 
28! less of a mouthful, may develop. In this type a 

29 | steep headwall develops and retreats by thawing 

30 | 























of the ice rich soil. The thawed soil flows away from 
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In Chief 


‘the headwall to form a gently sloping tongue of 
mud. 

- Retrogressive thaw flow 
slides may remain active for several decades and 
become very large reaching a mile or more in length 
and a mile in width. They reach their greatest 
size in ice rich glacial lake clays, but they are 
common in certainiother units. They. occur ,for 
instance in the rolling to hummocky moraine 
terrain type that I mentioned and in the complex 
glacial deposite of the older part of the Mackenzie 
Delta and Yukon Coastal Plain. Another type of 
Pe aa rock slides, which involve movement 
downward and outward of -. Single large blocks of 
soil without tilting and then if thewis back 
tilting as these slides occur, they are called 
rotational slide, and there are examples of these 
from the Northwest Territories and the Yukon that 
look very much, very ote to examples from non- 
permafrost areas and they are probably not strictly 
permafrost related features. 

These two types are 


relatively uncommon, but a few examples occur in 


glacial lake clays and in weak shales. Between these 


retrogressive thaw flow slides on the one hand 


‘and block and rotational slides on the other, there 


is a complete range of intermediate fOrmS in which 


thawing Of,ice wichisoi lyplays sya role.» Thesewinclude 


multiple regressive flows and multiple regressive 


slides as defined by McRoberts. They occur in the 
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ALLWEST REPORTING L-TD. O. Hughs 
GUPNREY By Bike R.E. Morlan 
In Chief 
if ‘same terrain types as the retroagressive thaw flow 
2) slides. 
3 | Q From your observation 
4 and study, Dr. Hughs, could you describe the 
° geographic occurrences and location of these various 
6 | types of slope failures along the various pipeline 
7} routes we have been considering? 
| A Well, as I mentioned 
9 | a moment ago, the active layer detachment slides 
10 | are by far the most common type. They are found 
| along the length of Mackenzie Valley at least from 
al about Fort Simpson,along Bell, Porcupine and Old 
13 Crow Rivers and their tributaries which,I am talking 
14) now about along the interior route. There have 
15) been no numerical inventories of these slides. 
16 | They seem to be significantly less common in coastal 
17 | regions with tundra veaetation than in the forested 
4 regions to the south, but this may be due to the 
oe absence of forest fires as a triggering mechanism 
a and it shouldn't be taken to indicate a lower poten- 
21) tial for the slides following human disturhance. 
22 
| In Peel Plateau they 
a3) occur on the valley rey aeons and Vittrekwa 
2a t Rivers, but not on the actual Dempster Highway 
al alignment. However, there is potential for these 
et “slides on the steep slope between Peel River and 
at] the plateau surface. They are common on the 
| 
=| valley walls of the Eagle River above the Dempster 
aa Highway crossing and there are scattered occurrences 
30 | 

















adjacent to the route as you go through the Ogilvie 
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ALLWEST REPORTING LTD. 0... Hughs 
creas eae RE. Morlian 
In Chief 
| ‘ 
Mountains. There are also scattered occurrences 
Z| in the unglaciated plateau in the vicinity of 
“ Dawson. This is éuneHe relatively deep, narrow -- 
on the sides of the relatively deep, narrow valleys 
>| that I mentioned when I was talking about the 
6 | route from Dawson to Tetlin Junction. I am not 
7 aware of any occurrencesalong Klondike Highway south 
| of Dawson or along the Alaska Highway, although I 
| dare say that it would be possible to turn up 
re some isolated example. 
acl Retrogressive thaw flow 
12 | slides and the intermediate forms that I mentioned 
13] a few minutes ago occur throughout the Mackenzie 
-| Valley, the older part of the Mackenzie Delta and 
| alleongVtheYYukon Coastal Plains, ‘and'along Bell, 
16 | Porcupine and Old Crow Rivers. They occur in 
i 
aha Peel Plateau on the valley -- again on the valley 
18 walls of Stony Creek and Vittrekwa River on 
a either side of the Dempter Highway route, in the 
20 | Richardson Mountains at the headwaters of the 
21 | Vittrekwa River, again near the Dempster Hiahway 
22 | route. 
23 Q As a geological 
sad engineer, what are the factors that you look for 
25 | to help you predict how the terrain will hehave or 
“| ‘respond to construction activities? 
wie A Well, observation 
28 | of soil type, permafrost and ground ice conditions, 
20 landforms and hydrology all contribute to the assess- 
30 j 


ment. More important,. however are observations of 
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BURNABY 2, B.C. Q.. Hughs 
Rove Morlan 
in Chief 
| PEE processes such as water erosion, thermokarst 
1 development and slope failures within various 
3 terrain types. Even more valuable if they occur 
4 in the region are engineering structures such as | 
2) highways., railways, pipelines, ditch systems, dams, | 
et airfields, whatever. Communities with their roads, | 
i water and sewage systems, building foundations, | 
8 | all of which involve human impact on the terrain. 
oi tshould addato. this, list and :clearing for agricul- 
ay tural purposes, mining, especially placer mining 
11 | which involves man induced erosion and transportation 
sal] of soils. In general, linear features such as 
13) highways, railways, pipelines and ditch systems 
14 which cross a range of terrain types, are more 
1S} instructive than airfields, towns and farms which | 
aa commonly are located on a single terrain type 
oy selected for its terrain stability. Now, you could | 
cal take Inuvik and its airport as good examples of | 
19 | this sort of selection for very stable terrain 
“ail and you could take an example like Dawson City 
21 which is a notable exception. 
sal 0 Would you comment on 
23 | the relative amount of engineering and other activities} 
| that would assist you in predicting terrain behavior 
al along the various alternatives. 
26 | A Well, Yukon south 
a of Ogilvie Mountains, and I think Commissioner Smith 
28) tended to emphasize this as an extensive system 
29) of highways and roads, plus an operating railway 
| 
Saal and extensive abandoned: narrow gauge railways in 
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ALLWEST REPORTING L.TD. Q. Hughs 
Precast RES» Morlan 
In? Chiet 
| 
Klondike DIstrict. There are three large operating 
“| hydro plants, one on Yukon and another on Aishihik 
"| and another on Mayo River, and the abandoned water 
: system described by Commissioner Smith that carried 
| water from Ogilvie Mountains to placer mines 
f in the Klondike region. There are a substantial 
" number of towns and settlements plus scattered 
is agricultural development which ranges anywhere from 
: the Shakwak Trench at least north to Dawson, and 
on then of course there are the extensive placer 
4 mining, Klondike District, of course is well known, 
oa 
a I think it is less well known that thew is extensive 
* placer mining ricght from Burwash md Gladstone 
og Creeks and Shakwak Trench north through to Dawson. 
a) There is also extensive hard rock mining with both 
cal underground and open pit mining. I should mention 
a also the abandoned Canol Pipeline in the presently 
od inactive Haines to Fairbanks products line. 
oa Now, when we get within 
_ the North of Ogilvie Mountains in the Yukon, there 
| is much less development. The proposed link of 
a the Mackenzie Delta to the Fairbanks and Fort Yukon 
- 
| Route follows completed and proposed portions of 
ian | 
eS Dempster Highway. Perhaps as much as 60% of this 
ia has been completed long enough to permit some 
ol 
“ "assessment of engineering and environmental problems 
= 
an on the route. In the Mackenzie Valley there are 
= 
as a number of communities and especially those like 
- 
* Norman Wells and Inuvik have extensive facilities. 
een In these communities there were heavy structures that 
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BURNABY 2, B.C. R.E. Morlan | 
In Chief 
- were carefully designed and subsequently monitored ! 
2] that have provided valuable tests of foundation | 
3 | design. In addition there have been three test | 
“| pipeline facilities which we have heard about and | 
>| doubtless* there will be’ more’ said about. in the | 
6 | hearing. These were specifically designed to | 
7 evaluate engineering problems of chilled gas pipelines 
: and hot oil pipelines and of course are particularly | 
| useful for judaing terrain behaviour. But construction 
| of seqments of the Mackenzie and Dempster Highways 
~ | has also provided experience on the engineering 
me | behaviour of certain terrain types, but in general, 
= linear structures, that is, the highways, the rail- 
a) roads, the ditch systems and so forth that sample 
Pal a wide range of terrain types, there's just generally | 
16) too few inthe Mackenzie Valley to provide adequate | 
ae experience with all of the terrain types that are 
aa | expected to pose problems., They sample some of them 
| but certainly not all of them. 
20 | - 
O Dee Fughs7 ein your 
ca | opinion, would you now be in a position to provide 
= a detailed terrain comparison between the proposed 
=e pipeline routes and the alternatives available? 
| A Certainly not a 
25 | detailed comparison. As I mentioned earlier, 
a ‘terrain mapping has been completed in broad corridors 
mld | along the prime and interior routes at a scale of | 
28 | | 


about one inch equals two miles. The same type 
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BURNABY 2, B.C. O. Hughs 
Be, Ege Olean 
In Chief 
1| project was divided into three ceographic areas, 
2 there has been considerable co-operation and consulta- 
- tion between the personnel involved to insure 
4) nears itor ate and on the other hand 
5 | for the Fairbanks and | ort Yukon routes, at least 
ef when we get south of'6/° north, mappina scales 
7} and legends accompanying the maps are guite variable 
i 
3 | and the various studies were done without having 
7 in mind the specific problems presented by pipeline 
io] construction. The applicant has provided much 
| less terrain and geotechnical data for the Fairbanks 
M2 | and Fort Yukon routes than for the prime and interior 
13 | -- alternate routes, and there is quite considerable 
i 
14) difference in detail to which the routes are shown, 
aa so it is not certain at many points just what terrain 
\| 
16) unit the route might be on. 
a So that, with such date 
18 | any kind of milé by mile mmparison of the Fort Yukon 
i 
LS | and Fairbanks route with the prime and alternate 
20 | routes just wouldn't be possible in my view. 
21 | ‘@) Pinalivs, Dr. 
22 Hughs, could you perhaps assist us by aqiving us 
a2 | your view as to what information or research you 
a feel would be helpful in makino a proper detailed 
25 | terrain comparison of the alternate pipeline routes. 
26 | : A Well, whenever people 
27 ask me that type of question I always emphasize 
23 | the need’ for’ inventory rather than research and I 
29 | make a distinction between this, the inventory is 
30 | 


! the adding up what's there. Now, such an inventory 
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ALLWEST REPORTING L.-TD. Q, Hughs 
BURNABY 2, B.C. R.E. Morlan 
In Chief 
i| would involve terrain mapping along the Fairbanks 


bo 




















and Fort Yukon corridors in much the same way that 
was done for the prime route, at least that would 
be my recommendation. Perhaps I am too enamoured 
of our own system, but I think that it provides 
a very useful basis for comparison. It is not 
enough, however, to divide the terrain into a 
number of terrain types, each terrain type should 
be characterized, by this I mean determining the 
range of soil types within each terrain type, the 
amount and distribution of permafrost and ground 
ice, the surface and subsurface drainage, etc. 
These factors together with observations of natural 
and man induced processes in each terrain unit 
would permit predictions of the probable impact 
of pipeline or other construction in each terrain 
type. 

MR. ANTHONY: Thank you, 
Dr. Hughs. | 

MR. VEALE: Would you 
like a break now, Mr. Commissioner? 

THE COMMISSIONER: Well, 
fete .carry ion for awhile af that! svalloright.=-- 


Peover, sy Alliright “wath Dri. Morlans 
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MR. VEALF: Mr. Commissioner 


-the curriculum vitae of Dr. Morlan has been made 


an exhibit to the Inquiry and it is appended to the 
question and answer evidence of Dr. Morlan 
which we will go into shortly. 


DIRECT EXAMINATION BY MR. VEALE: 
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BURNABY 2, B.C. O. Hughs | 
R.E. Morlan 
In Chief | 
t Q Dr. Morlan, I understand 
2 | that you graduated in 1964 with an honours B.A. in 
3 | anthropology, is that correct? 
4 | WITNESS MOPLAN: A That 
5 Yscorrect: 
6 0 And in 1967 you | 
nl graduated with an M.A. in anthropology and in 1971 
3 you completed your PhD in anthropology with a 
9| specialty in archaeoloay. 
| A That is right. 
11) QO I also understand | 
12 that since 1969 to the present date, you have been | 
13 the Yukon archaeologist with the National Museum | 
sil of Man in Ottawa. 
151 A tha ty trsiar pont. | 
16 | O Also appended to i 
17 | your vitae are a number of publications and without | 
18) going through each one of them it appears that most | 
ay | of them relate to the eaeaawan work that you have 
29 Carvaedrowenin the Wukon Territory. 
21 A The publications 
22 | listed here have been selected with that in mind. 
23) 0 There are others, | 
24 | then? 
25} A Yesi. 
26 | QO Dre Moran; I also 
27 | understand that you have worked with Trans-Canada 
23 pipeline and actually were the author of a proposal 
23'| on the feasibility of an archaeological salvage 
30 


project with respect to the Trans-Canada pipelines. 
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P curt) aa sf antes ae | 
Tn chief | 
| 
di A Yes, part of my task 
a was to outline a proposal and budget for the feasibil- 
3 ity studies that was sponsored jointly by the | 
4 Department of Indian Affairs and Northern Development | 
és and the national museums of Canada . | 
6 | @) T also understand 
7| that you are a member of the Pipeline Assessment 
3 | Group related to this Inquiry. 
s A iinet ss er ot. 
ae QO Would you begin, Dr. 
11] Morlan by indicating the importance of the study | 
12 | of archaeology. | 
13 A If I may, I. will | 
14] begin by clarifying one point about archaeology | 
15 in the Yukon with respects to its legal status 
16 | and how archaeological sites are protected. The | 
17 | National Museum of Man has been declared as the sole 
19 | federal agency responsible for prehistoric archaeoloay. 
19 on federal Crown land. ones other hand the eae 
“a al Government of the Yukon Territory has jurisdiction j| 
al over all the Yukon archaeological sites throuch | 
22 the Archeological Sites Reaqulations which form | 
23 aAspart ot Ctheavukoen Act: 
24) Therefore, all archaeologi- 
25 | cal work in the Yukon is done under scientists and 
26 | ‘ explorer's prmits which are issued by the Office 
27 | of the Commissioner. I wanted to clarify that 
28 | point to make clear my status as Yukon Archaeologist. 
29 | I am here on behalf of the Federal Government in 
3c | effect, but under the regulations of the Territorial 
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BURNABY 2, B.C. On Huohs 


RE. Morlan 
Le echack 


Government. 

Our reasons for studying 
archaeology can be. summarized very brieflv. One of 
them is simply because it is there, another is that 
archaeoloay is our only means of reconstructineg the 
history of human groups that had no writing system 
of their own, and archaeology along with various 
other earth and life sciences can contribute to 
our understanding of the relationship between 
man and the natural environment throuch time. 

O Dr. Morlan, would 
vou indicate why archaeology is studied in the Yukon 
TerrLeoryv: 

A The native people of 
North America north of Mexico did not develop a 
writina system of their own and their history 
was first recorded by Furopeans who oaradually 
colonized the continent between 1500 and 1990 A.D. 
Meecher Vukon* ‘such Pecords*werey made first mn" the 
north by Alexander Hunter Murray in 1847, somewhat 
later in the south beqinning durina the 1870's. 

The long historical developments which preceeded 
European contact and which have been shown to 
extend back at least 30,000 years in Old Crow 


Flats can only be studied through the techniaues 


‘of archaeological excavation and interpretation. 


Yet this long history is an integral part of the 
Heriege- ore theeyukon Territory and ats native 
people. Its intrinsic value lies in its contribution 


to our appreciation of the Yukon and the people who 
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SURN ABO? B: Inte. RVE Wp Morkan 
Tere Gineients 
have lived here. In most areas of Canada, the 
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prehistoric record was erased by the last alacial 
advance which reached its maximum about 18,000 to 
20,000 years ago. Due to meterologqical factors, 
however, the interior of the Yukon and adjoining 
areas of Alaska remained free of ice and the 
record of prehistoric peoples andthe environments in 
which they lived remained intact and now provides 
a unique opportunity for archaeological and 
paleontological research. Only in this northwestern -- 

THE COMMISSTONER: | hxcuse 
me, paleontological, -- 

A The study of the 
fossilized remains of living organisms. 

THE COMMLSS TONER: Thank 
YOu. 

A Only in this north- 
western reaqion of North America can we obtain a 
complete record of human history in environments 
characterized by tundra and boreal forest, and the 
region affords our sole opportunity to investigate 
the human adaptations which permitted the prehistoric 
colonization of the New World. 

@) Drs Morian, would 


you tell us about the current status of Yukon 


‘archaeology. 


A Compared with more 
southern latitudes where archaeological development -- 
or agricultural development, pardon me, has revealed 


thousands of sites and has prompted a long history 
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Fuchs 

RE. Morlan 

In Chief 
of archaeological research, Yukon archaeoloay is 
Strit+in-2ts-infancy: Approximately 400 prehistoric 
and early historic sites have been located thus 
far, put many Of “these s7rtes’ consist ‘of a smal} 
scatter of flint flakes which can provide relatively 
little information. Known sites which warrant 
indefinite preservation or intensive excavation 
probably number only a few dozen, dependina on how 


one -"classrftres them. “But “itis all “the more 


important to protect those sites and to develon 


measures for insurinc that important sites which 


are presently unknown will not he destroyed before 
they can be properly studied. 
Tie ALserroucron Of Known 

sites showns a strong looistic influence with most 

f the northern ones being distributed along major 
streams while those in the south are concentrated 
along such roadways as the Alaska Hichwav and the 
Aishihik Road. Such distributions do not necessarily 
reflect patterns of prehistoric land use and can 
therefore be quite misleadine in studies of ancient 
settlement patterns. What is needed is a comprehensive 
survey of Yukon archaeoloqy. But the pressures of 
land use development and shortaces of research funds 
and manpower have conspired to channel more time 
‘and money into salvage efforts with a correspondina 
decrease in research oriented field work. 
If IT may, I will mention 
several major projects currently underway which can 


be taken as examples of the kind of work we need to 
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T REPORTING LTO, O. Hughs 
IRNABY 2. B,C. Rik. Mor lan 
In Chief 


clarify and to expand our knowledae of Yukon prehistory, 
The widespread researches of MacNeish and of 
Johnson and Raup in southwestern and central Yukon, 
are beina followed up and expanded in a prograr 
sponsored by the National Museum of Man. This work 
involves new excavations at some of the more imnortant 
siteSlocated during the past thirty years and new 
surveys along the remainder of those streams and 
valleys visited previously on a rather spotty 
basis. 

The Northern Yukon Research 


program supported by Canada Council and the Universitv 





oL-Toronto randeunder «the,-dinectim of | Dr: William 

N. Irving, is focusing upon all aspects of prehistory 
anda ethnoaraphy in the Old Crow region of northern 
Yukon. This project can he expected to contribute 
our most intensive understanding of the sincle 

region yet studied in the Territory. 


The Yukon Refugiur Project 


sponsored by the National Museums of Canada and the 

Geological Survey of Canada, is investigating the 

history of man and environment in the unglaciated 

areas of the Yukon with special emphasis on the 

Pleistocene epic. This project is devoted to an 

understanding of ancient ecosystems and one of 
‘its goals is the search for early human occunrations 

in the Yukon. 

THE COMMISSIONER: lobar 
Morlan, forgive me acain, Pleistocene epic? 


A Fpic -- a substitute 


77 


n wins ow Hose Wo 
LOM we Jit 5 abe | 


iera nowyY ta ovbelwardk suo. basaxe, OF Das Westhse 
as ¢plotiaeM Yo sedoxsceat Ssexugqeaebiw eit 
(3 ty vatenwituoe af oeed baa soandot 


See ou bewollol sated o16 


mM CeootinM edt vd bexoenoge 
nom 3 woltsveoxs won seviovat 
jaids teed oft oniavbh betspofassta 
ne%2: tabnaisne? odd nnols ayevie 
mq botbeiv sysilcv 
-etead 

Ws 
ahenn) ya baetditodque  MszpeErtd 
soboan bas otnox0T 39 
tnuoot al ,pnivxzl .u 
0 edd ot vidqstpentite Bas 
(a9 tostfouwd eid? .noavy 
tohau evbanesal teom, 100 
wf off ot belbyte Joey moipoz 
™ leookoet oft ya betorenogs 
“a9 to vevive Isotpoloso 
icaniorivas base asm to yroseid 
ctoowa Atiw noduY ed? 20 RASTS 
jnaporq eid? .okeo. enesoszatelt 
wD ‘ag@veone dgnotons to paibastereban 

ltea wot dormee sit al elsop edi” 

.roduY eft as 

vier St DPT MATIN qr 


njeiold ,stseos em svipte2. «nsizom 


Jositjedva a .-- B6ok A 





7437 





ALLWEST REPORTING LTO. Or Hughs 
BURNABY o, Sle. Rebs _Morlan 
In Chief 
{| 
1| word for peiod -- 
| 
2 | THE COMMISSIONER: No, no, 
3} -- Peistocene, epic doesn't give me any trouble. 
4) A Oh, Pliestocene is 
5 qenerally the ice age. 
| 
6 THE COMMISSIONER: All richt, 


~l 


Fine, thank you. 


Mite Vinee. Dns 


Ww 





a || Morlan, would you tell us about some of the major 

10 | findinas of Yukon archaeology? 

Ba | A Three areas of the 

oe Yukon have been studied sufficiently to outline 

13 regional prehistoric sequences extendina back 

140 several thousand years. The northern coastal area 

VS has produced a record of at least the last 8,900 

16 years, principally at the Fnaiqsticiak site on Firth 

17 4) River. Unfortunately this important site is too 

3 badly disturbed ‘by solifluction to provide a perfect . 
19 | record, but it was ATORES B00 Ams bh by bison hunters 
20 | who seem to have been influenced by technolodical 
21] developments on the Great Plains of the central 
22 | United States and who were followed by the ancestors | 
23. of the Inuit people who arrived in the area hy | 
24 | at least 5000 years ago. The Inuit people who live | 
25 | in the area today provide continuity to a 5,000 | 
25 ‘year record of occupation there. | 

\ | 

27 | THE COMMISSIONER: Excuse | 
2 | fie; tat. Site was how far from the mouth’ of “the Firth | 
29 | River? 

30 | A It is right at the | 
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ALLWEST REPORTING LTD, ©. Huchs 


BURNARY 2, B.C. 


{| 
il 


RE. Morlan 
im, @Ghitewks 


edge of the coastal plain and the foothills of the 
British Mountains and I am not certain in terms of 
miles exactly how far that is. 

EE COMMIS ST @ Nitya: LE 7s 
the inner edge of the Coastal Plain, is that it? 

A Pardon? 

CO MMS SHON Bie: The 
inner edae of the Coastal Plain? 

A Yes//that 1s. right. 
In the Old Crow area our earliest evidence has been 
recovered in Old Crow Flats where human occupation 
can be documented around 30,000 years aao. These 
early peoples who may have been among the first 
inhabitants of the New World hunted a wide variety 
of animals in a steppe - tundra environment somewhat 
more complex and somewhat richer than any habitat 
presently found in the north. There is a Jong aap 
in the known record of free history which beqins 
again around 10,000 years aqo in that area. By 
this time many of the big game animals were extinct 
and only the bison and caribou remained as a stable 
food supply for hunting communities. It is 
not clear how many different cultures may have 
lived in the Old Crow region during the next 


8000 years, but it can he shown that the ancestors 


_ of the Kuchin Indians were present there by at 


least 2000 years ago. Their occupancy of the area 
may be much more ancient than 2000 vearg, but we 
are now able to trace their ancestry through a_ lona 


sequence of layers at the Klo-Kut site and the Old 
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Chief site as well as others near Old Crow. 

In the southwestern area 
er cone Yukon our evidence comes primarily from the 
Kluane Lake area and the Aishihik Vallev. Since 
these areas were covered hy glacial ice until 


around 9000 years ago, our record of prehistory 


can begin only with the re-establishment of conditions 


Suitable for human occupation. 

Around 8,000 years ago 
a group of people with a distinctive microblade 
technology appeared in the area and seemed to have 


lived there for at least 2,000 years. Whether they 


moved elsewhere or whether their technoloay gradually 


changed is not yet clear, but the assemblaaes of 
arprifacts are rather different beaqinning around 
6,000 years aqo. From this time onward to the 
historic period we can trace the development md 
history of the Tutchone Indians and their relatives 
in southwestern Yukon. 

ME VEAL (QO Dr. Morlan, 
you mentioned microblade technoloay. Would you 
explain that? 

A Microblade technology 
consists of rather elaborate handling of lithic 


raw materials, stone material, in which a core of 


‘this material is prepared in a special way and then 


long slender, parallel sideddlivers of stone are 
removed from it by applying pressure to the edge 
of the stone. These slivers are useful for makinc 


all sorts of handy cutting implements, apparently in 
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some cases they were hafted on a piece of wood or 
a bone and in some cases they were inset in the 
edge of a bone projectile point where the sharp 


cutting edae of stone stuck out beyond the hone 


centre and formed a very effective piercina instrument. 


It is simply because the microblade production 
blade sequence is so complex that it represents a 
SuGnl. Se ante hale Mar keOi teaACI ng CertadiM kings Of 
technology around the world and we don't know 
exactly who the people were in this case who made 
these microblades, but they represent a very distinc- 
tive distribution from central Alaska down into the 
SOuLMemn anh OF sche BsC.. photeau, end a-portion of 
Che CusEributLoniss, ipakheswulkion.; 

O Would you 
continue with your evidence. 

A Archaeological work 
ano voe-eontological yworlk sin the, Yukon have been 
increasingly integrated Since the discovery of 
fossilwed bone artifacts in the Old Crow Flats. 
Through this integration we hope to discover not 
only how the climate and environment have chanced 
through time, but also what has been the role of 
man in such chances. Such broad questions can 


take many more years of work to answer, but 


_ certaingeneral patterns are already apparent. 


During the late upper Pleistocene around 20,090 to 
30,000 years ago, much of the interior of the 


Yukon and Alaska was characterized ia. dod. oT 


tundra rather different than that we see today. 
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re Rustin, suave 
in erie 
In someways it was 


a) macherrtundra, fonmiticertainly many more kinds 


of large herding herbivorous animals than now 


i 


exis 


( 


t in this region. For example, the fossilized 
bones of -mammoth, mastodon, camel, a ciant elk, 
Saiga antelope, several kinds of horse, bison, 
muskox, sheep, and caribou as well as a few others 
have been found in deposits datino to between 
20,000 and 30,000 years ago in this region. 


For some reason or reasons 


not yet entirely clear, nearly all of these animals 
became extinct by 10,000 years aqo. The bison 
persisted for awhile, but it too disappeared and the 


only large, herding herbivours remaininc today in 


siqnieficanti numbers are the caribou ‘and sheep... In 


this sense we can characterize the present ecosyster 
of Interior Yukon as a much simpler one than 

20,000 years ago. The importance of this observation 
rests with the fact that oni the caribou now 


converts the plants of forest and tundra to a 

Sis Cantefood supply Horn man. “Without the caribou, 
much of the plant cover of the Yukon coast and 
interior would be rendered useless to man aS a 
source of food. 

We must also investigate 
the possible role of man in the late Pleistocene 
extinction. We cannot demonstrate in my opinion that 
man was solely responsible for the disappearance 
for such a wide variety of animals, but man may 


have tipped the balance to some extent at a time when 
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climatic changes were so widespread and so sionificant 


as tO eliminate a continental ice sheet. 


Whether or 


not man was involved in the extinction of the mammoth 


and its contemporaries, our perspective of 30,000 


vears should prompt us to exercise every precaution 


less we endanger the last remaining large herdina 
herbivores in northwestern North America. 

O Dr. Morlan,would 
you outline the archaeological implications of a 
pipeline across the Yukon. 

A Many kinds of 
land use developments including the construction 
of the ditched dpeline can be seen as a double 
edged sword from the standpoint of archaeoloay. 


= 
Bs 


On the one hand the ditth and the many ancillarv 


facilities such as roads, borrow pits, air strips, 


wharves may destroy archaeological sites 
the information they contain. 


One chemother mand Isuch 


construction activities may reveal previously 


unknown sites which can be studied quickly in the 


context of a salvage operation and which micht 


otherwise never be discovered. The latter edae 


Of the sword should not be taken to indicate 


complaisance . on the part of the archaeological 


‘community, because such construction activities 


DYOvLde a poor environment ian which to. carry out 
a proper study of sites in their stratiaqraphic 
archaeologists will seek 


contexts. Nonetheless, 


every opportunity to maintain constant surveillance 


ay 


ators.) 


ms ae p> , 


“Saha A t 7 
a - " 


. _ pte 


: > 
penn lteine oe Brn ae ots 
-oyettedW .teere gol Uednent tao. 

































fe onins edd Io motsoattee eit nt Savi 


2 ee 
noo, nf In svi joerg THO , ee res tog NeDrie 

7 Z 7 
oj tvsceya yrevo oz foxrexs Ot au stqmotq' os 


vaAtszred soral ontdtamter gaat ono 19DKs 


Blyow,nblgeM ,20 ; rn 


nol¢antlami lustpoleesdo1e edd sablse wor 
. @e 
- 
.noduY odd Ba0rss entleia. 
a - 7 
_ 


iB a, {Tt 


= 7 
NODD oe o- od onbhulort ctnemqoleves oe Bink 
cep eT 
if fen etifodnm berig tb ‘sits So 
. le ote ee 
isas %o Jntoqbasde aft mort Browa Sa05s_ 


en 7 

ans ft (atis ond brie sie a) 
,2 tte e4ta worrod (2Hsbot 46 dove saa) 
eire | boofoasdots voueeb yom esvasiw one atime 
nisinon yor noitemrotens ors Bn a 
: : 

: 7 
in ys en wet a § i a 

. — 
viayoiverc isave? yom a ou beatae 
an inigo Boimisga 6a neo rts aie astle nwo 
as we a 
‘Hote dotide bas aoitesege spevise a : ) tks ae 
anbs .as7er of? «bed tevoasi® od sve shi abut 10 
s4eothoi oF medpt 9d 400, biwode f Lowe ert ro 


+ 1. 7 


(asinofocates6 aff 25 pets no. sonia Sey oe 
—. 


Ya rex: 
esisivitoa ro rsouttRADa “to Ord 5 | 









ba { 


ss i: > 
tuo ess of Aoltw at Saoaneyive 
- 





otigsaniges te xtons ak 29die to 
ait eae 
Yoon i fiw gteipnloesdone 4 ae or 
= 7 ee 


. uke : 
i 7 Tene 


I> 


CO 


O. Hughs 
Re Eee elGiie ane 
den Clave 


of such major land use operations in an effort 
to salvage as much information as possible. 


Preliminary surveys have been and will be cesicnecd 


> 


to reduce the number of occasions on which archaeoloc? 


Cal work must be done under the pressure of a 
salvage and construction schedule. 
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0 Ds “(Momlan | we aid 
you now tell us about the implications of various 
proposed and possible routes throuch the Yukon 
Territories. 

A The Yukon portion 
GOL - Ene Prime Or cOastal rowte crosses the Firth 
River in the immediate vicinity of the major 
concentration of archaeological sites which were 
discovered and studied by R.S. McNeish in the 
POSU%s. \Thesmost™ important of these is the 
Engqigstciak site which certainly requires further 
study due to its complex soliftilucted stratroraphy . 
Engigstciak lies) outside the likely area of ditching 
activity and its associated traffic lanes, but 
be ts Situated Gi an abrupk, promontory which could 
invite casual use aS a vantage point or a permanent 
use for certain kinds of facilities such as 
communications towers or borrow pits. This site 
should be’ strictly. off*limits for ail pipeline 
related activity and several other sites in the 
vicinity Should be protecteds" The Firth® River 
crossing would avoid this concentration of sites 
if it were relocated toward the north. Other sensi- 


tive areas include the crossinos of the Malcolr 
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RIver and Rapid Creek where nearby surveys have been 


Siceess il. i locatimd imoorLant Sites. “Ih addition 


the location of wharves alono the coast could 

have an important influence on the archaeoloaical 
Mieact Gl Ehuse rouce, Le as quite likely that 
previously unknown sites will he enccunterec in 
the ditch along the prime route and archaeoloacists 
should have an opportunity to examine such finds 
before the ditch is filled. 


Needless to say, this 


discussion of the Yukon portion of the prime route 


apples also tO the offshore Corridor. 


@) Dr. Morian, yust to 


take you back for a minute, vou mentioned the 
Eneiostciak Site ms a complex soliflucted strati- 
graphy. Couldyou explain what that is? 

A Yes, solifluction 
is a form of downslope movement which in that 
environment on the Coastal Plain can occur in 


slopes yas low as 3° =- 16s that accurate? 


WITNESS HUGHS: A Ouire 


possible. 


WITNESS MORLAN: A Quite 


POssiviy 2°. The top of this promontory, 1s fairly 


flat to the observer standing On. it and lookind 


“across the land and yet the very, very slight slope 


on this nearly flat surface has caused the active 
layer of the soil to move downward and literallv 


fold over on itself. This means that cutting a 


slice through the statioraphy on the site, the over 
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turpesolifiuction Loadswwhich) litterally storm complete 
loops in some cases permit you to encounter the 

same stratigraphic, unit, the same layer, three 

Pamesi umn ka | _Singl eevertircalk holes iThesfirsty encounter 
Watlell be: ima sside up, ste second: Gncounter as 

upside down, the third encounter is right side up 

aga itive ancipaiatwts ust <i tehere: uws,one lobe. ft 

can be more complex than that. 

The techniques available 
at the time,in the field of archaeology generally, 
at the time that McNeish conducted his excavations 
ice rao? lay 1950 isin dintthotrin Mysopinion, provide 
an adequate excavation of the site. McNeish 
did the best he could aqiven the knowledae we had at 
the time. Hopefullv we have techniques now that would 
pemmitt tus torevaluate stratigraphic units in such 
a complexly disturbed site and make sense out of the 
sequence of cultures that lived there. 

QO Drs Mourlan, would 
VOU MmOWwls turn jtoO sthea aintervor Rowse and the 
anchaeo ll ogicak impiiicaious of that route? 

A thewinternhGr« «Route 
through the Old Crow area passes within 2,000 | 
feet of at least 11 known archaeological sites 
im the Yukon. Other important sites are so situated | 
asmtoscwe:vwinerabhe sho. Coadieaconstruction. For 
example, the very important site of Klo-Kut was 
disturbed quite badly by the tconstructron, of “a 
winter road “torOldsGrow in the winter of 1969 -70. 


The road not only crossed the site; but akso »ran 
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mech alee 
alone it parallel so. the PoRgcupi ne River for, 3 
Guenance of nearis, 000: feet. Over this, entire 
distance and ,across a width of some 30. feet, 
approximately 400 years of the prehistoric and 
early historic record was removed by a single path 
of..a bulldozer... The site was not totally destroyec, 
by any means, but further losses should be avoided 
Gin Sklwcost. Heavy use of this road would 
be likely for the stagina of pipe materials to 
Spread A, and the road should be located about 
four miles downstream before swinging north alonc 
the ‘east bank of the Old Crow River. 

The entire confluentarv 
of the Old Crow and Porcupine Pivers is especiallv 
productive in terms of archaeolocv anc nearly all 
the sites can be directly related to the prehistory 
of the Wuntas=Kutchin,.Indians who live in Old 
Crow today. 

A second Gritical area is 
Ln pebe pviicinity iof Rat, Indian Creek where an im- 
portant site somewhat similar to Klo-Kut is located 
in a prominent clearing on the Porcupine River 
baw iv ben, Guliilevotf the worenosed x~oube. This 
chearing micht.well invite temporary road constructior, 
but-it should be protected from any such activity. 
Sip ban protect LopeshouLd wbe aiferded.the site at 
La Pierre .House, and an unnamed site on the Rat 
Riveneabout.~seven wiles west of »the crest of the 
Richardson Mountains. 
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what I have said that the Interior route poses 


fo 


a threat to more known sites than does the 




















3 | prime route, but this difference may be related 
4 to the more intensive history of archaeological 
H 
5 work in the interior than alona the coast and | 
6 probably does not reflect an actual difference in | 
qi the density of prehistoric occupation alone the 
3 two routes. 
i} 
94 Previously unknown sites | 
10 will undoubtedly be encountered during construction 
oa of a pipeline and its related facilities along 
Meal the interior route and the Northern Yukon Research | 
i Program and the Yukon Refugium Project should be : 
F ip 
1s consulted as current sources of information on 
15 new site locations. 
16) QO Would you now 
Lai relate the implications forthe Fort Yukon Corridor. 
13 A The Fort Yukon | 
\ 
a Corridor has» been examined as a possible alternative 
20 | to the prime and interior routes, but has not 
i 
a been given route status. The Prudhoe Bay supply 
| 
22 | line would enter the Yukon Territory just north 
23 of the Yukon River and would follow the Klondike 
24) and Campbell Highways to Watson Lake from which 
25 | it would follow the Alaska Highway. The exact | 
26 | “threat to known archaeological sites cannot be | 
| 
22] evaluated at this time since precise route maps 
a haveenetebeeniavailablesato mes’ Surveyscalong the 
29 | Klondike Highway have been productive and approximately 
30 30 known sites are located primarily at stream crossina¢ 
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IT Chet 
along that route. The Campbell Hichway has not 
yet been surveyed for archaeological sites, but 
the areas around such major lakes as Simpson, 
Francis and Finlayson are expected to be 
productive. 

QO Would you now 
EuUnhetO thechalrbank s sconridor . 

A In the Fairbanks 
corridor the Prudhoe Bay supply line would generally 
follow the Alaska Highway throuchout its leneth in 
the Yukon. Such a corridor would presumably make 
use of land which has already heen so intensively 
impacted that significant threats to archeaolocical 
Sites might not arise. Many sites have already 
been destroyed throuch construction alona the 
highway, and only a few remaining intact sites 
of unusual importance would have to ke avoidec. 
Should the exact route within the corridor he 
placed on land not heretofor subjected to intensive 
land use, however, a detailed archaeological survey 
would be warranted since our knowledae of sites in 
this area are so closely based upon hiachway recon- 
naissance. The Fairbanks and Fort Yukon corridors 
Share a proposed alianment for the Mackenzie supply 
line along the Dempster Hichway which runs northward 
“through the north Klondike Valley and across the 
Peel Plateau to cross the Richardson Mountains in 
an easterly direction south of Fort MacPherson. 

The road then proceeds east to Arctic Red River to 


form. a junction with the road to Inuvik. Preliminary 


ae . - ae on be 
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surveys both during and since construction on 
various segments of this hiahway have been quite 
productive and FRETHee intensive reconnaissance 
is definitely warranted. 

DW Cane cular One 
can site the prominent sandstone ridoes on the Peel 
Plateau which servalas natural highways in 
prehistoric times. Such features have already 
invited the Dempster riocht-of-way and would 
doubtless serve as both alionment and borrow 
sources for a ditched pipeline. The Fairbanks 
COrr100or would entail a continuation of the 
Mackenzie supply line along the Klondike Highway 
which has been surveyed for archaeology with 
preliminary, but productive results. 

In summary, we hould 
note the significance of former claciation as a 
factor in assessing the potential impact of various 
proposed routes and corridors. On the one hand 
glacial advances destroyed all previous records 


in some areas, while on the other, certain kinds 


of glacial and bedrock features comprise prehistoric 


highways in more recent times and such features 
are archaeologically productive. 


In unglaciated areas 


‘which comprise nearly two-thirds of interior Yukon 


there exists the possibility of discovering deeply 
buried sites of great antiquity which could rank 


among the most important finds in New World 


archaeology. While a ditched pipeline project might 
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reveal such sites, we must always remember that the 


ditcher is not exactly a delicate instrument compared 


with the archaeologist's trowl and paintbrush. The 


process of discovery could also he a means of 
destruction for many of the small sites which 
characterize the north, and the pipeline may for 
that reason hold more threat than promise. 

From the standpoint of 
Yukon archaeology, the Fairbanks corridor seems 
to present the least threat to the prehistoric 
hewitage of Che territory. ~This is partially. 
because the Prudhoe Pay lateral would pass 
through glaciated terrain in which any deeply 
buried sites of qreat antiquity have already been 
removed by glacial ice. If the pipeline were 
Conetructed on land already impacted’ for other 
purposes, the threat to sites would diminish 
considerably. The Prudhoe Bay lateral in the 
Fort Yukon corridor likewise is situated in 
glaciated terrain along about 2/3 of its length 
in the Yukon and presumably would he situated on 


land already disturbed by highway construction. 


The unglaciated portion of the route would require 
careful survey during construction since the 
opportunity would exist to encounter deeply buried 


“Sitessoh cqreatwantiquity. In the case of, the 


interior and prime routes, this factor characterizes 


the Walone port onsot cach... lbewis difficult to 


choose between these two routes from the standpoint 


of archaeology since the history of research is not 
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In Chief 
the same in the two areas, but many more known sites 
occur along the interior route than along the prime 
route and the phanees of finding deeply buried 
Sites of great antiquity are probably much ocreater 
in the Interior than on the coast where bedrock is | 
often covered by a thin mantel of soliflucted fine 
sediments. 

Returning for a moment 


to our last remaining large herding herbivores, 


it is worthy of note that the large and healthy 
Porcupine caribou herd could. adversely affected 
by either the prime route or the interior route 
both Ofewhich cross’ the normal migratony path of 
these animals. The Fort Yukon and Fairbanks 
corridors could entirely avoid this danger, 
although the Mackenzie supply line along the 
Dempster Highway might add any disturbance already 
posed by road construction. The orinciples 
quidina the protection of prehistoric sites seem 
entirely consistent with those required to protect 
the principle food animal of late prehistoric times. 
MR. *VEALE? oThank 
you, DEoOrMorlan. 
THE COMMISSIONER? <2Well, 


thank@#you, ; Dre -HughsmahdeprenMorlane? Ththink&that 


‘we will break for coffee now and durina the coffee 


break, Mr. Goudge, would you consult with counsel 
and see,if they'\can agree?on how we should use the 
time that we have between now and one o'clock? 


MR. GOUDGE: Yes, sir. 


(RESUME OF DR. HUGHS MARKED EXHIBIT 188 ) 
(SUMMARY OF EVIDENCE OF DR. HUGHS MARKED FXHIPIT1&39) 


r2et 
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RB EeeenOor van 
In Chief 
1| (RESUME OF DR. MORLAN MARKED EXHIBIT 190) 
| (SUMMARY OF EVIDENCE OF DR. MORLAN MARKED EXHIBIT 191) 
2 | (PROCEEDINGS ADJOURNED) 
| (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
34 THE COMMISSIONER: We'll 
4 | take our seats now, ladies and gentlemen. 
5 | MR GOUDGES * Well, Sib, < 
6 | talked to counsel at the break and I think I have 
7| a relatively shaky consensus to present to you, 
z Sir, and that is that I advised counsel that the 
9 panel before them, Dr. Huchs and Dr. Morlan 
10)| will be back before you, sir, as our witnesses. 
1y| We intend to call them at a later stage, I think 
12 | as part of Phase I, but if not in Phase I in Phase 
13 II. They will then be appearing in their personal 
14 capacities as they are today. They will then be 
15 | available to be cross-examined iby all counsel, 
16 both on the evidence they have given today and on 
17 the evidence that they will aqive as our witnesses. 
13| On hearing that-I think my friends are content 
1a that they be permitted to ees down today and Dr. 
20 | Banfield be permitted to be recalled by the applicant 
21 Arctic Gas in the particular am Ae eee chet 
22 he faces, namely that he will be leaving the country 
23 | very) shortly, 'to pigqo ‘to Scotland and if ‘he were 
24) not. permitted to get back up now, it might mean 
25 | two return trips from Scotland rather than one. 
26 | THE COMMISSIONER: All 
27 | right, we are dlad that counsel are able to ‘agree 
29 | and I want to thank yOu, Ur, Hudhs,. ancgivyou; Dr. 
29 | Morlan for giving us a very interesting morning and 
“ot we will look forward to your reappearance. I suppose 
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O. Hughs 
Rib. Monilan 
In Chief 
li) it will be at Yellowknife and then the gentlemen 
2 here will have a chance to question you about these 
3 matters, so thank you again. 
4 MR. VEALE: Mr. Commissioner, 
5 if I might just make a comment. Would these gentlemen 
6] appear on the routing evidence which may come in at 
7 another time. That may be important to me particularly 
ai because I don't necessarily attend all the sessions 
9 in Yellowknife. 
10 THE COMMISSIONER: Yes, well, 
MM we'll bear that in mind then. In fact I am going 
12 to ask Mr. Scott and Mr. Goudge to convene a meeting 
13 of counsel at the earliest convenience Onl. counse! 
14 to discuss the scheduling into the fall and winter 
15 of the Inquiry's work and to discuss as well the 
16) order in which evidence should now be leard in view 


iy of the referral of the Foothills application to the 





18 tnquiry, in view of the questions that have been 

19 raised here this week in relation to the Fairbanks 

20 route, proposed route, and other matters that counsel 
21 would no doubt wish to consider among themselves, 

22 aotwengill ask Mr. Scott and: Mre Goudge to convene 

23 such a meeting early on and they're aware as we 

24 all are that you can't attend in Yellowknife except 
25 | whenlit is vital to the anterest jot your Ciienes 

261 * and that will continue to be observed. 

27 MR. VEALE: Thank you, 

28 sir. 

29 THE COMMISSIONER: So, thank 
30 you again. 
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ALLWEST REPORTING LTD. A.W.F. Banfield 
BURNABY 2, B.C. 
1 (WITNESSES ASIDE) 
2 THE’ COMMISSIONER:*:* Dr.. 
3 Banfield. 
4 ALEXANDER WILLIAM FRANCIS 
BANFIELD, 
5 resumed 
6 
MR. MARSHALL: Dr. Banfield, 
’ I understand that you have some comments to make 
‘ with respect to some of the evidence that has been 
; led this week by other participants. 
- A Yes, Sir. Thank; you, 
as Mr. Commissioner. Mr. Marshall asked me if I would 
ae present some sort of rebuttal evidence in connection 
<i with Dr. Weedon's testimony yesterday and I pointed 
‘a out that such a very important and detailed statement 
ue really needed much study, detailed study with the 
a facility of a library in order to effectively discuss 
a Dr. Weedon's testimony, but I was willing nia present 
i Sei est, SOrt oe very general AOE eae tat had 
sci been my responsibility with the applicant, Arctic 
a Gas, particularly in connection with the alternate 
e Corridors. 
PAP 
As has been pointed out 
i previously, we face a tremendous handicap in not 
s having received Dr. Weedon's testimony before it 
sa was in fact delivered and I chose to listen rather 
than to read and so in fact I didn't examine it until 
a after it was delivered and one of the points is in 
oa mPa to his téstimony I find that he departed 
: from his text at a couple of points which I will 





1 


discuss. 
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eeascveee A.W.F. Banfield 
if I can then just briefly co 
some 
2] through the first few pages with/general comments, and 
3 these are general comments and startine on pace 
4 | 3,of course,a very important question as to what 
5 criteria he used to base his judoments upon and I 
6] noteicenbhaticthe basicecaiteriayvisvhis criticalsconcerns 
7 and this is one of my concerns about this hearing 
8] has been that of course this is what is really givenmMajor 
9 prominence in the whole hearing process is people's 
1) critical concerns or their concerns about the develop- 
igi ment and quite often these concerns are given in a 
2 very broad overview sort of language, completely 
13 | unsubstantiated with documentation and as he 
14 | mentions, based primarily on a familiarity with the 
15 | area. 
16 | On page 4 spectfically, 
la there is a discussion on the establishment: of 
18 new air and transportation in Alaska where none 
Le now exists and this is Puoenes offehe Arctic tCoast 
20 and I merely indicate that a lot of this is 
2 questionable, there are in fact DEW line establish- 
Lhe ments all along the coast and they are being 
23 serviced somehow and it is my understanding by 
0) Vos 
ao THES COMMISSIONER |: I have 
26 | ‘visited at least one of them by air. 
ee] A Thank yom). ‘sir. 
28 Yest nsimiietoo; on a couple of occasions in which 
29 I found that I was an unwelcomed cuest by air. 








THE COMMISSIONER: I wasn't 
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1} a guest, I didn't even invite myself in. I just 
| 

2| looked through the fence. Carry on. 

3 | Aay A They tend to be 

4 unfriendly inside the fence, I find. 

5 | Well, I am particularly 
6 | concerned about Dr. Weedon's overview with reference 
7 tothe Gimportanceoftthis: projyectivon caribou. o£ 
8 One reads his conclusions, he in fact, he reports 

g | it to be worst case conditions, I am readinad 

10 | directly,*..worst, case conditions would result in 
Mm) severe losses of the Porcupiiie therd' and sthis turns 
l2 | out to be really his most conservative estimate, 

13 | at various times he has -- 

14 | THE COMMISSIONER: » What 
15 | page tis this, isa? 

16 A Lie ttsiomaipace chy, 
a7? I believe. But it is really the first time that 
18 | I have been able to address a phrase which has 

19] become quite prominent in this hearing, and that 
20 is worst case prediction based on some sort of 
21] methodology and I'd like to point out, sir, that 
Ze worst case prediction is a legitimate type of 
2h treatment and it is usually based on some probability 
24|/ and the first time I encountered it was in reading 
25 | the Environmental Impact Assessment of the Alyeska 
26 | ‘ pipeline and as everyone well remembers the U.S. 

Lat Coast Guard in fact made a worst case prediction as 
28 | to the number of oil spills that might occur, the 
2S) amount of oil spills, the number of collisions that 
30] might occur on a worst case prediction system. 
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a a all A.W.F. Banfield 
I But legitimately worst case is related to risk 
2 prediction and this is based on statistics. There 
3 have been enouch details on sea transport in which 
4 onericans predict! from statistics,» forecast thejoccurrence 
5 Orholiisepliis, one? can forecast the eccurrence of 
6 | air disasters on so many million miles. One 
7 even forecasts the probable occurence of earthquakes 
8] and this is quite common and I am sure most of 
9 us are familiar with the Richter scale, and it is 
10 based primarily on past statistics. 
i: This type of research is 
he in fact used in land use planning, certainly ever 
pes: Since the Winnipeg flood, for instance and 
14 | Hurricane Hazel in Toronto, such worst case statistics 
15; as the fifty year flood level have become part of 
ee community planning which prohibits construction of 
17 homes on flood plains, for instance. I am trying 
18 to indicate what is a legitimate use of worst case 
Lo planning, worst case pee iaetae But, really, sir, 
20 the whole description here of the probable effects 
20 on the Porcupine caribou herd is not worst case 
A see aety Aline cued scenario. It is the Doomsday 
ue: scenario, Char would happen to the Porcupine caribou 
= at a time interval Armageddon or since Armageddon 
25 | isn't on the Yukon map, something more reasonable 
26 ‘would be the predictions, say, of an atomic or 
ah nucleam bomb blast. Itvis a difficult subject, 
28 Sir, and I am sure that we will have more detailed 
29 discussion at a later date on worst case prediction. 
30 The use of the Arctic 
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paren eke Fee: A.W.F. Banfield 

1 Wildlife Range has been dealt with at a great 

2 extent here. I understood him to say, actually 

3 that the encouraged industrial development which 

4 he foresaw would pre-empt the use of the Arctic 

>| Wildlife Range as for the inclusion of a research 

6 | natural area in order to monitor industrial development 

7 | elsewhere, and a great deal has been written and 

8} a great deal has been said about the unigue values 

9 Ghwthesmange-s Mt’ hard... to,be;).obj.ective,iin yhis 

10 | area on the exhibit which he demonstrated on the range 
ah there are at least three tundra ecosystems which 
2 are distributed from the international boundary right 
13 | around to the Berinc Sea coast and if one inspects 
14 the range in detail on the map you'll see that the 
15 | areas in fact interdigitate across the pipeline 
16! so that damage to the pipeline in fact would not, 
17 | if damace were caused by the pipeline, it would not 
18 remove sizeable-areas of those particular tundra 
Lo ecosystems to be used for a aaen studies. 
20 Another point which I 
2) was quite concerned about was his evidence in connection 
22 with polar bear den sites. This brings up a point 
23 that I will discuss at the end of my summary. Dr. 
24)| Weedon quoted me at E.P.B., sir. He took the time 
25 | to quote my concerns about the impact of the proposed 
26 | ‘interior route on the Porcupine caribou herd. At 
ei the same time he chose not to quote another witness, 
28 Mr. Roseneau, who in fact gave a great detailed 
29 report on the status of polar bears along the Arctic 
30 Wildlife Range coast. 
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BURNABY 2, B.C. A.W.F. Banfield 


MR. MARSHALL: Excuse 
me, Dr. Banfield. This was evidence given before 
the Federal Power Commission? 

A Yes, Sir, evidence 
given before the Federal Power Commission. 

THE COMMISSIONER: “How 
do you spell that name, Roseneau? 

A Sari hope nck code] Nbse teal srg Les 
The facts are that it was the Range Manager who brought 
to our attention a number of years ago their concern 


about possible conflicts with polar bears in this 


areq taaseadron tire "réséarch ‘of “pr’. *lentfer;s G.E SN. T.fF .E. RR. 


and because of that we in fact initiated a research 
program on the possible impacts with caribou -- I am 
sorry, with polar bears. 

The point I want to make, 
is, sir, at that reaulatory hearing two months ago, 
Mr. Roseneau reported that this year, for instance 
there was a co-operative research program with the 
State of Alaska authorities, with Dr. Lentfer, anc 
Mr. Roseneau reported the evidence found and it 
in no way substantiated the conclusions drawn here 
in several areas by Dr. Weedon. Polar bears normally 


den offshore on ice. They den on the snow banks- 


that accumulate near pressure ridges. They occasionally 


“Come. ashore.” From earlver ‘evidence’ "Dr / Lentfer 


believed that the whole area from the Colville River 
which is considerably west of Prudhoe Bay right 
through to the U.S. international boundary was perhaps 
an important area for denning ashore and it was 


several years ago that he expresseq this opinion 
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about 25 miles inland and considerable populations 
being met in that area. 

The research over the 
last two years which is part of the biological 
series published in connection with this hearing, 
have indicated that the population is much less. 

In particular this year there were two den sites 
found on the coast a number of miles north of the 
proposed pipeline route. There was one expected 
den site found in the Carter Creek drainage near 
the proposed right-of-way. This sort of factual 
information does not support the rather exaggerated 
claims of possible interaction. 

So that when you see 
such expressions as the polar bears may be driven 
toatheeseastoifindidenning aréa;*sir; that is*the 
normal place where they den. 

There is considerable 
concern expressed about ene calving grounds of 
the caribou and one reads rather exaggerated statements 
about driving, harassment will drive the caribou 
away, harassment or the development may in fact make 
impossible the area north of the pipeline for calving. 
If you consult the distribution maps, particularly 


in the Pipeline Assessment Group's report on 


‘caribou, you'll note that the proposed pipeline 


alignment lies generally north of the area of 
concentration, the fawning areas. 
Also, there is several 


times a statement that ai 
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cans A.W.F. Banfield 
1 THE COMMISSIONER: The pro- 
2 posed pipeline route you say lies north of the fawning 
3 areas? 
4 | A Northaof therareas 
=) Of concentration. 
6 THE COMMISSIONER: Well, I 
7| know that they are distributed widely, no doubt, 
8 | but you say they 're concentrated south ofthe 
9 | pipeline? 
Lo A Vesijisizy. 
Bhs | THE COMMISSIONER: Just so 
LZ I don't misunderstand vou. You're principally concermed 
lis now about rebutting some of the things that Dr. 
14 | Weedon said. 
LS A I am about to terminate 
16 | that because it leads into a more general line that 
17 | I would like to pursue. I think that I have perhaps 
18 demonstrated that these are very general. Dr. Weedon 
19 | has in fact given us very general concerns based on -- 
20 realay, not on the scientisgic information which he has 
24. at his disposal. I think I would prefer not to go 
22 into the caribou range because I think perhaps at another 
23 time there will be lots of time to discuss this in 
24 much greater detail. 
25 | THE COMMISSIONER: He was 
26 | - dealing with polar bear dens in the Alaskan side, 
ad | was he? 
sil | A Yestoa Sax. 
29 | Another example, just 
30 | another example drawn from many of this sort of 
treatment. "Under worst case conditions, " I am now 
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reading pace 13, sir, "Under worst case conditions 
it would be possible to harm up to 60,000 oldsquaws 
ane tetder ducks." pebecgryes noddatap, but olneoulkd 
believe his figures are in fact accurate, but no 
mention, for instance is made that the Fairbanks 
Corridor route would 2n fact «cross 
flats where 85,000 waterfowl breed or cross the 
Koyukuk River where 500 of the rare trumpeter 
swans breed and its in , with my overall background 
information , I don't know what's the word to say, whether 
Thrusevrating" »or, annoying’) so wee a scientist to 
draw such generalizations, quite often prejudiced 
treatment. I might mention that the description 
of the critical environmental considerations which 
you feel apply to the Fairbanks route covers one 
quarter page. Whereas the response to the same 
question regarding the prime route covered: seven. 
NHE <COMMASSTONER«r Yes, 
L, noticed: that . 
A At one point here, 
i himk. thate:d wail) i nqo pweryniquiick ly itexncppace 
31, and I've underlined there only cumulative 
effects. He appears at this point, according to my 
recollection to have departed from the prepared 


testimony to challenge synergistic effect, as a 


Matter sot, fact)i.,am mot too, happy) toahaves ever 


used the word after what happened, but he challenged 
this and he mentioned that it was related to the 

ae of tolerance levels md threshold in resource 
management and he didn't feel that that had 


ever been demonstrated, so in order, sir, to let you 
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see how good your documentation is, I can point 

out that in fact this is demonstrated and is applied 
in the fisheries management and this information 

is available in one of the E.P.B. reports. 

THE COMMISSIONER: Well, 
whether from the point of view of international 
relations this rebuttal should have been given 
before Dr. Weedon left, but he is gone -- 

A Mr. Commissioner, 

I thought of that, but he had the additional advantage 
of several months to examine my -- 

THEN COMMLESSIONERs No, no, 
I am not commenting at all on what you said, I am 
just reflecting -- 

A Welder ine thesqEsebebs 


Environmental Impact Assessment, 1974, volume IV, 





the research reports, chapter 8, "Fishes",-there 

is in fact mention that the guidelines for 

water quality objectives and standards which were 
set by an interdepartmental committee on water by 
the Department of the Fnvironment, Inland Waters 
Branch, 1972, provides four levels of protection for 
aquatic resources based on threshold of harmful 
effects on resources and I just want to mention 


this very briefly because the documentation is 


‘available to you. But they mentioned the natural 


background level as Protection Level-I, the*best 
protection level; Level II is high protection; Level III, 
moderate; and these are related to the tolerance to 


fish of the introduction of contaminant pollutants in 
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water, and finally Level IV, the threshold level. 
This is at which the animals would die, that is 
related to the least lethal level and the lowest 
level of environmental protection. 

Tor goren:, “he European 
Inland Fisheries Advisory Committee of 1965 establishes 
criteria for environmental protection of fish and 
stream habitat based on known tolerance levels to 
contamanants:, So, Tedidn't rantroduce this thought 
without some background, and in fact as for research 
on the synergistic effect, I actually have a 
reference and it too, is available to everyone, 
it's Mr. Charle's paper on the effects of pipelines 
on caribou migrations which were conducted at 
Prudhoe Bay and published by the University Co-operative 
Research Unit of the Univeristy of Alaska, 1973. 
In one of his studies he made a barrier, ‘studied 
a harrier composed of a haul road and four lines 
of parallel feeder lines,  aiAlee level, as well 
as expansion routes, and he found that the success 
of caribou in crossing that barrier was greater 
than the success they had in crossing a single 
Oil pipeline by means of berms or passing under 
bridges. 


I don't want to continue 


‘further, but this leads me to make some general obser- 


vations particularly in this panel. I have noticed 
i rence : 

a ioemenrous Aen he types of evidence that have been 

presented. Two main types. First of all scholarly 


treatments of scientific data in which conclusions 


are reached by personal evaluation, and the two 
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presentations that we heard this morning are very 
Muchein.that groups 

However, there is another 
type of evidence produced before you, sir, and this 
is evidence of a completely different nature where 
you have statements of a more political nature, 
policy statements based on wide ranging generalizations 
without scientific evidence. I might say that the 
references to Dr. Weedon's reports -- 

THE COMMISSIONER: Excuse 
me, Dr. Banfield, we have had statements that are 
Statements of policy throughout these hearings and 
we specifically -- well, let me put it this way, we 
are anxbus to hear satements such as we heard this 
week from the Council of the Yukon Indians and 
the Indian Brotherhood of the Northwest Territories. 
Those have a leqitimate place in this Inquiry as 
far as I am coneerned. If you are saying that some 
persons have come forward and have on the footing 
that they are giving us scientific data and drawing 
conclusions from that data, and yet making policy 
statements that are disguised flimsily, you would 
Say, aS scientific statements that is another 
matter. 


A Sir, that is the 


‘point that I am addressing my remarks to. I have 


absolutely no comment other than full support to such 
statements that you have described by the Dene Nation, 
for instance. That is different and a pure political 


matter. I am really concerned about the environmental 
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i field, sir, in which often these statements are 

2); presented in a disguise of being competant 

3 | environmental appraisals and in fact they are 

4 | policy statements. I think Dr. Weedon was 

5 Guitesclearly ==; fell) im thate area, and I. am 

6 | really beginning to doubt if the legal process 

7) of this hearing can truly illuminate the real 

8 | environmental issues at stake unless some efforts 

5 are made to present a more balanced treatment of 

10 | controversial subjects. 

11| I might, before I go 

6 Onesie, ET might say that’ Mr. Marshall is snot 
13] aware of what I am about to say. 
14 | THE COMMISSIONER: Well, 
i> | neither am I. Go ahead. 
cad | A Sir, I have been 
17 | impressed by the fairness and the extreme ‘interest 
18 | you have shown -in the many representations, particularly 
19 | the ones that you have Bae ie from the community 
sa | hearings, and I have also been impressed by the 
ed jj respect that you have shown and the facility and 
Ze the arrangement for many of the witnesses that 
23 have been well qualified witnesses that have come 
24 | on behalf of intervenors to give their opinions. 
25° || I, sir, have been most embarrassed in the restrictions 
26 | on my role as a panelist on hehalf of one of the 
27 | applicants. The problem as I see it is twofold, sir. 
* The first, you have heard about "canned" evidence and 
29 | sir, home canning has certain disadvantages. One 
30 being that it somehow loses the fresh appeal of the 
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fresh fruit and evidence canned eight months ago 
now seems to me rather stale or less attractive. 
In particular, I was invited to appearon this 
panel to, I thought, discuss and take part ina 
discussion of alternative corridors, but as a 
panelist for this client, my role is extremely 
restricted by the legal procedure, sir. 

I did not prepare 
the "canned" testimony. I therefore was unable 
to express my own feelings which may have been 
very close to many of the other feelings felt. 
Instead my only way of qiving any evidence 
is through cross-examination, and this, as you 
may be aware, sir, is a completely frustrating 
experience, because one is not able to give a 
coherent statement. In fact, the only attempt 
I made was to discuss cumulative or synergistic 
effects and the horror I saw in all counsel and 
the reaction has discouraged me from presenting 
any more evidence until I managedto get to this 


Microphone this morning. 


If I may humbly make two 
Suggestions, Sir. -One is that’ f°think that the 


environmental matters that are controversial 





environmental matters might well be treated in some 
sort of debate form. It will come to no surprise 

to you, sir, to find that there are environmentalists 
who hold different ue geelders may or may not be 

able to substantiate them, but in the cross-examination 


format there doesn't seem to be any way in which the 
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A witnesses experience is really adequately explored. 

21 I am only encouraged to speak un, sir, because I was 

3 | at one time encouraged to have confidence in what 

i I was speaking about because I was informed that 

5 afterall, keep in mind that the lawyer knows nothing 
By —2beulsWhet you re’ speaking and it 2s: sort of 

ai the emperor's clothing effect. 

a SOmEnOSe (ane) Cherareas 

9 that I would think are worthy of exploration and 

10] that really closes the comments I have to make. 

a THE COMMISSIONER: You 

12 Said that you had two suqgestions. Did I overlook 

13] One EYOu Sac) that iconsiderang, the environmental 

a fever = 
15 | a Yes, -- 
16 | MR. MARSHALL: I think 

17 | the other one was something to do with shooting 

an the lawyers, sir. 

ee A We hl mmo asin; thats 
20 neoeacuice t=—— jout Ledor+-vyes,whktjsssthejworst case 
a phenomenas aNo;ebut;«—sir, mreallywone,in-this,. particular 
ay) role, one does feel like a duck in a shooting gallery, 
oR: and as you've noticed, I have become increasinoly 

24) gunshy, because of this inability to express oneself 
met in a whole argument, and you know, simply answer 

46 | - yes or no. Now, actually counsel have not been like 
27 that all -- I retreat from that, that is an exaaqgeration 
28 without substantiating evidence, but that sort of 
29 Br eee is on one. 

30 | No, the other recommendation 

is 72or Counsel! of CAGSL and that is to permit the 
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environmentalist witnesses to present their 
own evidence live. I have noticed this, that 
my own feeling is that those witnesses brought 
by CARC appeared very live, but -- 

MR WCOMMISSZONERS Dr. 
Geist -- 

A Particularly, 
pankicowlaniyis spe: 

At one point I was going 
to tell you that I really learned nothing new at 
this Inquiry that I didn't really know and what 
isn't available to everybody from an environmental 
point of view but I would have to add that every 
time I listen to my colleague, Dr. Geist, I always 
learnedgomething and I noticed that you had trouble 
assimilating the same factor I did, and that was 
a biochemical formula that had some sort of an 
energy equivalent exchange which he threw in very 
quickly and you struggled, and I struggled and 
decided to just reject the whole problem of 
trying to assimilate so much new information. 

Bute ntcomiras tit 
found that I was very much restricted and undoubtedly 
in my appearance I appear as a ghost or a very pale 
person --I'll say it, a zombie,in comparison with the 
witnesses called by CARC because of the entirely 
different structure in the constraints on my 
activity and I noticed this the first day and 
it undoubtedly is an explanation for the rather 


jaded replies of some of the fellow panelists 


fast 
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and since this predates panel number 3, I hope 
that in some way the environmentalists associated 
with this project, can be permitted to appear more 
alive and interested and involved and not supporting -- 
oh, one more comment about canning. As yu know 
when you can fruit you blanch them and I thought 
that this was a very effective comparison because 
our environmental data was blanched with the 
extreme hot air -- steam, sir, steam of lawvers 
some time ago and legal jargon, sir, and so with 
the legal jargon it doesn't seem to come alive 
as direct evidence. 

Thank you. 

THE (COMMESSTONER: -Weld =— 

A Emayinot beat 
Paned iV 'sar. 

THE COMMISSIONER: Well, 
Dr. Banfield I sincerely hope that you are on the 
environmental panel that Arctic Gas presents when 
we reach the environmental phase in a formal 
sense. The points you made I think are well worth 
the consideration of counsel and you said that 
counsel for Arctic Gas should give particular 
consideration to them and I second the motion. 


Let me say that it» is not’ for me to tell Arctic Gas, 


the 
- Foothills,/environmentalists, the native Organizations 


how to go about presenting their case. I can say 
something to my own Commission Counsel, but essentially 
thateie almatkerothat DPoleave to "Arctic Gas; Foothills, 


the environmentalists, the native organizations. 


ie > J 
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T They decide how to bring it forward. I think your 


2 | suggestion that -- let me put it this way, I think 

3 the concern you've raised, that you felt inhihited 

4 in that panel setting because someone was reading 

5 this 25 page summary of the views of eight people, 

6 | that concern seems to me to be one that is altogether 
7 --jt's altogether right that you should have brought 
g | it forward and I urge all counsel to bear in mind 


og, the things that Dr. Banfield has said. I don't 








10 -- I won't join this general denunciation of the 

11] legal profession because I have cerain antecedents 
12 in that profession. 

13) T think though, Dr. 

14 |) Banfield that it is important to remember, you 

15 disagree in the way in which Dr. Weedon approached 

16 | this problem and just as I was listening to you 

Ly I was thinking about the usefulness of a public 

18 Inquiry in this kind of decision making process, 

19 because I know you would a aae that it would be al- 
20 together wrong if governments and departments of 

oa government were to decide these very important 

oe questions on the strength of reports such .as Dr. 

23 Weedon's or a report from you without letting those 
24 | who disagree come forward and challenge it openly, 
25 and making those who have made assertions that 

26) - others disagree with, defend them in the open. 

2a 4 Now, it seems to me that 
28 the experience we have had here this morning illustrates 
av better than a lot of political science papers ever 
30 could the usefulness of that process. I am intrigued 
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by your idea that the environmentalists should 
have a kind of open debate when we reach the environ- 
mental phase as opposed to this week we have had 
on alternate corridors which we decided to do here 
in Whitehorse because it was of concern to the 
people of the Yukon and we have acknowledged through- 
out the week that it was not possible to hear all 
sides of every question and we had agreed to go back 
to Yellowknife and complete some of those -- the 
examination of some of the issues that couldn't 
be fully developed here. 

But the only other thing 
I think I should say is that we are doing this in 
Canada for the first time, seeking to examine the 
social, environmental and economic questions, and 
I hope that other witnesses, whether they are 
witnesses for the pipeline companies, the environment- 
alists, the native organizations or witnesses brought 
forward by Commission counsel, will feel free as 
you have to comment on the procedure that your own 
-- that the participant who brought you forward has 
tities upon you, Or that ET have thrust. upon =-=- 

I hope that ail the 
witnesses will feel free to make constructive 


comment as Dr. Banfieldhas done on the procedures 


-we are following because we are doing this for 


the first time in Canada and we want to do it right 
and if the legal procedures that invariably find 
their way into such an inquiry are restricted, the 


freedom that witnesses feel they ought to have to 
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speak out on vital issues, then I want to know 
about that, but notwithstanding all of that I think 
lawyers have an important function in the universe 
and so. I think that it is time to adjourn. 

ME. COUDGE 4 Yes; sir, 
Ze as oneo clocks and I mayysay that 1 look forward 
with areat eagerness to Phase III. I take it 
sir the formal hearings will adjourn now until 
Monday next at one p.m. in Yellowknife? 

LHe COMMISSTONER: 9 Yves: 
They are adjourned. 


(PROCEEDINGS ADJOURNED) 
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